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PREFACE  TO  THE  SECOND  AMERICAN  EDmON. 


The  demand  for  a  second  edition  of  my  translation 
of  Dr.  Meyer's  excellent  treatise,  has  enabled  me  to  make 
eeveral  corrections  in  the  typography,  and  to  call  atten- 
tion to  certain  improved  forms  of  electrical  apparatus 
for  medical  nse. 

William  A.  Riia(oin>. 

182  WcsT  Mth  Si.,  Ntw  Tork,  BepimJber  20,  1871. 


PREFACE  TO  THE  FIRST  AMERICAN  EDITIOK 


Thb  belief  that  Dr.  Moritz  Meyer's  Treatise  on  Eleo- 
tricily  in  its  Belations  to  Practical  Medicine  was  the  best 
which  had  yet  appeared  on  the  subject,  must  be  mj  excuse 
for  presenting  it  in  an  English  dress  to  the  Medical  Pro- 
fession of  America  and  Great  Britain. 

I  had  intended  adding  largely  to  it,  but  attentive  pera- 
"sal  convinced  me  that,  by  so  doing,  I  would  only  enlarge 
the  volume,  without  giving  it  a  corresponding  increase  in 
value.  I  have,  therefore,  refrained  from  the  citation  of 
cases  from  my  own  practice,  except  in  a  few  instances ;  or 
from  adding  much  other  matter,  except  under  the  head  of 
Infantile  Paralysis,  which  subject,  it  appeared  to  me,  had 
not  been  sufficiently  considered  by  the  author. 


PREFACE  TO  THE  THIRD  GERMAN  EDITION. 


Fbom  the  publication  of  the  second  edition  of  this  book 
to  the  present  time,  has  proved  to  be  another  important 
period  in  the  history  of  electro-therapeutics.  The  great 
event  has  been  the  reception  of  the  constant  current  into 
medical  practice  generally.  True,  the  founder  of  this  mode 
of  treatment,  Robert  Eemak,  has,  during  this  period,  been 
taken  from  his  place  among  the  living,  while  valiantly  con- 
tending for  the  correctness  and  the  recognition  of  liis  theo- 
ries. But  his  unexpected  death  and  the  involuntary  termi- 
nation of  his  brilliant  labors  led,  perhaps,  to  a  more  candid 
examination  of  his  assertions,  and  to  an  earlier  acknowledg- 
ment of  their  correctness,  than  would  have  been  the  case 
had  he  lived.  This  intimation  might  be  so  construed  as  to 
mean,  that  either  mental  apathy,  jealousy,  or  perversity, 
prompted  the  partisans  of  the  intermitting  current  to  oppose 
the  constant  current ;  this  reproach,  however,  may  be  em- 
phatically denied.  It  was  not  the  constant  current  as  such, 
but  the  manner  in  which  Kemak — especially  at  the  begin- 
ning of  his  career  as  practitioner — denied  that  the  inter- 
rupted current  possessed  any  therapeutical  value  whatever, 
that  made  of  natural  allies  unwilling  opponents. 
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I  hope  that  the  present  volume,  while  it  recognizes,  on 
the  one  band,  the  superiority  of  the  constant  current  in  cer- 
tain directions,  on  the  other  it  aids  the  interrupted  current 
to  recover  its  full  and  well-founded  rights,  of  which  it  has 
of  late  been  deprived  by  a  sort  of  distinguished  and  un- 
merited distrust,  and  that  it  advances  the  true  object  of 
therapeutics  in  securing  to  the  greatest  possible  number  of 
the  afflicted  either  a  radical  cure,  or,  at  least,  some  relief. 
Then,  we  must  not  forget  that  the  interrupted  current  is 
to-day  the  common  property  of  the  profession,  while  the 
constant  current  will,  perhaps,  never  come  into  so  general 
use.  At  all  events,  it  has  thus  far  comparatively  few  advo- 
cates, and  these  are  found  only  in  the  larger  cities. 

A  retrospective  glance  at  the  progress  made  in  electro- 
therapeutics, especially  during  the  last  few  years,  is  in  the 
highest  degree  encouraging.  The  possibility  of  the  constant 
current  acting  on  the  brain  or  spinal  marrow — which  has 
been  until  late  so  generally  doubted — the  electrotonic  action 
of  the  constant  current  on  the  living,  the  galvanic  irritation 
of  the  sympathetic  nerve,  etc.,  have  been  stricken  from  the 
list  of  hypotheses,  and  elevated  to  places  among  scientific 
facts.  In  surgery,  the  electro -chemical  action  begins  to 
attract  more  attention.  It  is  now  being  used  not  only  in 
cases  of  varices  and  aneurisms,  but  also  in  the  treatment  of 
strictures,  tumors,  etc.  In  regard  to  obstetrics.  Me  would 
repeat  the  wish  e.\pre8sed  on  a  former  occasion — that  more 
extended  experiments  may  be  made  by  our  honored  col- 
leagues, especially  by  those  who  have  charge  of  our  public 
hospitals. 

Dh.  Mobitz  Meteb. 

ButLiH,  JTofcA  29,  1888. 
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ELECTRICITY 


tX  ITS 


RELATIONS   TO  PEAOTIOAL  MEDICINE. 


FIRST   SECTION. 

HISTORICAL  SKETCH  OF  THE  APPLICATIONS  OF  ELECTRICITY  IS 

MEDICINE. 

The  history  of  electro-therapeutics  is  the  history  of  elec- 
tricity. Every  advance  step  in  the  field  of  the  latter  has 
been  quickly  followed  by  an  endeavor,  on  the  part  of  the 
medical  profession,  to  turn  the  new  discovery  to  practical 
account. 

The  history  of  electro-therapeutics  may  be  divided  into 
three  periods.  The  first  dates  back  some  two  thousand  years 
into  the  dim  past,  beginning  with  our  primitive  knowledge 
of  electricity,  the  electricity  of  the  raja  torpedo — for  us  a 
long  and  unfruitful  period — and  ends  with  the  therapeutical 
use  of  the  electrical  machine  and  Leyden  jar.  The  second 
is  comprised  within  the  years  1789,  the  date  of  the  discovery 
of  contact  electricity,  and  1831,  the  year  in  which  induction 
electricity  was  discovered.  The  third  extends  from  the  latter 
date  to  the  present  day. 

Of  the  first  period  only  a  few  isolated  facts  are  known. 
The  ancients  often  ate  of  the  flesh  of  the  raja  torpedo  on 


2  HISTORY   OF   MEDICAL   ELECTEICaTT. 

account  of  its  curative  properties.  A  thousand  years  ago, 
the  native  women  of  West  Africa  put  their  sick  children 
into  a  hole  filled  with  water,  in  which  there  were  some  of 
these  fish.  Scribonius  Largus,  a  physician  wlio  lived  at  the 
time  of  the  Emperor  Tiberius,  is  known  to  have  done  some- 
thing similar  for  the  cure  of  gout.  Pliny  also  mentions 
electricity  as  a  remedy,  and  Dioscorides  records  an  electrical 
cure  of  prolapsus  anL  So  much  for  the  historical,  or  rather 
the  mythical,  data  of  this  period. 

It  was  not  until  the  middle  of  the  eighteenth  century — 
after  the  discovery  of  the  electric  machine  and  of  the  Leyden 
jar — that  modem  practitioners  began  to  experiment  with  the 
new  remedy.  Among  these  we  have  the  Germans  Kratzen- 
stein,  who  used  friction-electricity  with  success  for  a  para- 
lyzed finger,  and  De  Ilaen,  under  whose  direction  experi- 
ments were  made  in  the  Vienna  Hospital,  and  the  French- 
men Jallabert,  Sigaud  de  la  Fond,  Bertholon,  and  finally, 
Mauduyt,  who  are  especially  worthy  of  notice.  The  last- 
named,  by  his  masterly  report  to  the  Soci6t6  Royale  de 
Medocinc,  1773,  made  his  colleagues  enthusiastic  partisans 
of  the  new  method  of  treatment.  Tlius  manifold  uses  were 
made  of  electricity — as,  electric  baths,  electric  streams,  elec- 
tric inhalation,  or  electric  sparks  or  shocks,  in  which  latter 
a  powerftd  irritant  for  impaired  nervous  sensibility  was 
recognized.  Cavallo  collected  the  varied  observations  in  his 
"  Esiiay  on  the  Theory  and  Practice  of  Medical  Electricity," 
London,  1780.  He  found  electricity  efficacious  in  paralysis 
of  the  muscles,  impaired  \-i9ion  or  hearing,  chorea,  epilepsy, 
chronic  rheumatism,  scrofulous  enlargement  of  the  glands, 
tape-worm,  and  especially  as  a  means  of  reanimating  the  ap- 
parently dead.  Soon,  however,  after  the  failure  of  many  a 
ho])C,  and  after  the  discovery  of  an  incomparably  more 
abundant  source  of  electricity  in  galvanism,  had  attracted  the 
attention  of  the  learned  world,  tliey  turnetl  their  backs  on 
the  electric  machine  and  Leyden  jar,  in  order  to  employ  the 
new  panacea  with  still  more  sanguine  expectations. 
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Let  U3  glance,  for  a  moment,  at  the  therapeutical  applicar 
tion  of  the  magnet,  which  we  could  not  well  pass  unnoticed. 
jVlthoagh  its  power  waa  not  unknown  to  the  ancients,  it 
was  not  until  the  middle  ages  that  the  attention  of  the  phy- 
sician was  particularly  directed  to  it.  Paracelsus,  especially, 
rw!ommeniled  it  "  as  a  reme<iy  which  possessed  such  myste- 
riom  properties,  that  one,  without  it,  could  accomplish  noth- 
ing, and,  further,  it  waa  an  agent  so  excellent  in  the  hands 
of  the  medical  inquirer,  that  none  could  be  found,  far  or 
ne&r,  of  which  so  ranch  couM  be  said."  The  results,  how- 
ever, were  very  insignificant  so  long  as  the  feeble  action  of 
the  loadstone  only  was  at  command ;  these  were  rendered 
I  '  nortant  about  the  middle  of  the  last  century  by  the 
I  _  M>n  and  use  of  artificial  magnets,  particularly  by 
those  of  Maximilian  Hell,  of  Vienna. 

After  GalvanL,  in  1789,  discovered  contact  electricity,  and 
had  found  that,  by  touching  an  exposed  nerve  or  muscle  with 
two  connected  metals,  convulsive  contractions  are  produced, 
which,  however,  immediately  disjippear,  when  the  connec- 
tion is  broken,  lie  concluded  that  there  mnst  be  present  in 
animals  an  electric  fliiid  upon  which  all  muscular  action  de- 
pends. To  this  fluid  he  gave  the  name  Animal  Electricity, 
ftod  so,  in  appearance,  prematurely  made  an  assertion,  the 
correctness  of  whi<!h,  after  long  battling,  has  recently  been 
recognized.  Alexander  Volta  opposed  this  theory,  and 
ehuwed  that  the  metals  necessary  to  the  profluction  of 
this  phenomenon  mnst  be  heterogeneous;  that  it,  on  the 
contrary,  was  not  necessary  to  bring  the  nerve  and  muscle 
iut"»  contact  with  both  metals,  but  that  the  simultaneous 
contact  of  two  points  of  a  nerve  or  muscle  was  sntBcicnt  to 
produce  the  phenomenon.  Tlirongh  the  construction  of  the 
7  •'  ■  *'  t  bears  his  name,  he  at  the  same  time  became  the 
■r  of  the  present  system  of  galvanism  and  of  the 
discoveries  that  are  the  pride  of  our  century.  But  Volta,  as 
well  BA  Valli,  still  contended  that  the  nerve-fluid  was  electric 
in  its  nature,  and  only  by  contact  with  different  metals  conld 
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be  put  in  motion ;  while  Reil,  Qren,  Fontana,  and  others, 
denied  the  existence  of  animal  electricity,  and  saw  in  the 
electricity  generated  by  different  metals  an  irritant  for  the 
sensitive  muscular  fibres. 

In  1797  Humboldt  published  his  celebrated  work,'  in 
which  he  showed  the  power  of  galvanism  to  effect  an 
immediate  change  in  the  secretions,  studied  the  action  of 
galvanism  on  the  nerves  and  muscles,  and  demonstrated  the 
dependence  of  nervous  sensibility  on  external  circumstances, 
Buch  as  muscular  exertion,  diseased  conditions,  etc.,  and  thus 
gave  to  science  the  results  of  his  experiments  with  a  power 
which,  since  then,  has  played  so  important  a  part  in  physi- 
ology. In  the  mean  time  Valli  proposed  electricity  as  a 
test  in  cases  of  apparent  death.  Hufeland  and  Sommering 
designated  the  phrenic  nerve  as  the  one  best  adapted  to  the 
use  of  galvanism  as  a  means  of  resuscitation.  Pfaff,  Reil, 
Humboldt,  and  others,  recommended  contact  electricity  as 
especially  eiBcacious  in  cases  of  paralysis  of  certain  organs. 
Until  now,  however,  the  experiments  had  been  made  only 
with  certain  chain-connections.  But  when  Volta's  pile,  con- 
structed in  1800,  attracted  the  more  general  attention  of  the 
profession  with  its  magnificent  revelations,  Loder,  in  Jena, 
assisted  by  Bischoff  and  Lichtenstein,  Qrapengiesser  and 
Hers,  in  Berlin,  and  the  medical  school  under  the  direction 
of  Haller,  in  Paris,  resorted  to  it  in  cases  of  paralysis  of  the 
extremities  and  the  nerves  of  sense.  At  the  same  time, 
Profes-sor  Schaub,  in  Cassel,  and  Eschke,  director  of  the  In- 
stitution for  the  Deaf  and  Dumb  in  Berlin,  employed  it  in 
cases  of  impaired  hearing  and  of  deaf  mutes ;  and  Aldini 
and  Bichat  were  the  first  to  experiment  on  tlie  bodies  of 
those  who  had  been  executed  (1802).  In  general,  galvanism 
had  greater  diiBculties  to  contend  against  in  Italy  and 
France  than  in  Germany.  Nevertheless,  in  Italy,  according 
to  the  observations  of  Gentili  and  Palazzi,  isolated  cases  of 

■  Vemoh  Ober  die  gereizte  Mntkel-  und  Kenrenfuer,  «to.    Band  i. 
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melancholy  were  cured  by  the  new  remedy.  It,  however, 
frequently  failed.  This  was  due,  in  a  great  measure,  to  a 
want  of  (liscriminntiou  on  the  part  of  the  practitioner,  to 
the  incompleteness  of  the  apparatus,  and  to  other  causes. 

In  consequence  of  these  failures,  the  scientifically-educated 
physicians  were  slow  to  recognize  gnlvani(*in  as  a  therapeu- 
tical agent,  and  as  a  natural  sequence,  it  fell  into  the  hantla 
of  charlatans,  who  hawked  the  pile  of  Volta  in  the  market- 
i  places  as  a  panacea  for  every  imaginary  ailing.  With  it 
'  thoy  pretended  to  make  the  blind  to  see,  tlie  deaf  to  hear, 
and  the  lame  to  walk.  Mesmerism  also — which  made  its 
Appearance  about  this  time,  an<l  spread  rapidly  through 
Fnuice  and  Germany,  finding  adherents  even  among  physi- 
cians, Hufeland,  Wolfart,  Klnge,  and  others — contributed  to 
deter  the  profession  from  studjnng  electricity  with  the  view 
of  turning  it  to  practical  account,  and  to  confuse  the  people 
in  their  conceptions  of  magnetism  and  electricity — so  that, 
at  Last,  mineral  and  animal  magnetism,  talismans,  amulets, 

,.1 nnd  sympathetic  cures  were  all  ]>laced  in  the  same 

1  Thus  faith  was  Ittst,  not  only  in  the  miraculous, 

bat  also  in  the  healing  powers  of  electricity,  and  we  have  in 
this  |)criod  only  a  few  names  to  mention  which  are  of  any 
fn>IK>rtanc.e  in  it«  history.  To  these  belong  G.  F.  Most,' 
Sarlaudi^re,  who,  by  the  adoption  of  acupuncture,  rendered 
tbo  action  of  electricity  on  the  deeper  organs  possible,  and 
Magendie,  who,  by  the  authority  of  hia  name,  sustainetl  the 
waning  confidence  in  this  remedy. 

With  Faraday's  discovery  of  induction  electricity  began 
a  new  era  in  its  application  to  medicine.  In  1832  Pixii  con- 
stntctod  the  first  magneto-electric  rotary  machine,  to  which, 
.iater,  Saxton,  Kcil,  Ettinghansen,  and  Stohrer  made  im- 
portant imi)rovcmentfi.  As  the  high  price  of  this  apparatus 
prevented  its  general  use,  Aldini,  Neef,  Wagener,  Ranch, 
and   otliers    couRtructed  cheaper  Yolta-electric  machines, 

'  CtMr  die  gTOMCQ  Hcnwirkimgen  des  Is  unsern  Tkgeo  mit  Uiir«eht  tcn 
nchUarigtcB  Oalnuiinnni.    LimcLiurg,  1839. 
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which  Duchenne,  Du  Bois-Keymond,  aod  Stohrer  consider- 
ably improved.  Physicians,  naturalists,  and  physiologists 
now  devoted  themselves  with  eqaal  ardor  to  electricity. 
Marshall  Hall,  Golding  Bird,  Stokes,  Phillips,  Graves,  Dono- 
van, among  the  English — Poisseuille,  P6trequin,  Masson, 
Ducheime,  A.  Becquerel,  etc.,  among  the  French — and  Weber, 
Froriep,  Schuh,  Heidenreich,  Richter,  Moritz  Meyer,  Schulz, 
Erdman,  Baierlacher,  Eckhard,  Remak,  Heidenhayn,  A. 
Fick,  Ziemssen,  Althaus,  Rosenthal,  Benedict,  Frommhold, 
etc.,  among  the  Germans. 

Pravaz  was  the  first  to  conceive  the  idea  of  curing  aneu- 
rism by  galvano-puncture,  Liston  the  first  to  test  the  method 
on  the  human  subject,  and  Cinisilli  the  first  who  succeeded. 
Bertani  and  Milani  made  use  of  electricity  in  varices,  while 
Radford,  Simpson,  Frank,  and  others  used  it  in  obstetrics. 

Encouraged  by  Davy's  and  Ritter's  observations  relative 
to  the  influence  of  large  plate  voltaic  cells  in  producing  heat, 
Crussel,  Marshall,  Middeldorpf,  Alph,  Amussat,  Zsigmondy, 
Schuli,  etc.,  made  use  of  the  platinum  wire  loop  as  a  cau- 
terizing apparatus  for  surgical  purjwses. 

After  Nicholson  and  Carlisle,  through  the  voltaic  pile, 
had  decomposed  water  and  Davy  the  alkalies,  here  and  there 
was  to  be  found  a  physician  who  made  use  of  the  chemical 
action  of  electricity  for  physiological  and  therapeutical  pur- 
poses. Ileidenreich,  with  the  pile,  decomposed  the  blood, 
Provost,  Dumas,  and  Bence  Jones  calcareous  deposits  in  the 
bladder — Crussel,  Colley,  Willebrand,  and  Wells  used  it  in 
cases  of  malignant  tumors  and  ulcers — Fabre-Palaprat, 
Orioli,  etc.,  endeavored  to  introduce  medicines  into  a  part  of 
the  human  body  ;  and,  finally,  Verqufis,  Poey,  and  Meding 
to  remove  metals  from  the  organism. 

Besides  the  advances  in  therapeutics  thus  made  through 
electricity  in  the  broad  fields  of  medicine,  surgery,  and  ob- 
stetrics, owing  chiefly  to  the  researches  of  Hall,  Duchenne, 
Myer,  and  Benedict,  the  new  agent  was  made  serviceable  in 
other  ways.   Thus  Duchenne,  by  perfecting  the  necessary  ap- 
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paratQS,  hs  well  aa  by  an  improved  (localized)  application  of 
the  inductive  current,  succeeded  in  Introtiucing  electricity 
into  medicine  as  an  impurtimt  diagnostic  aid.  During  the 
last  di'cadc,  Remak  endeavored  to  become  more  thoroughly 
acquainted  with  the  physiological  difference  in  tlie  action  of 
the  constant  and  interrupted  electric  currents,  to  assign  the 
diseases  of  the  muscles  and  nerves  ahnost  exclusively  to  the 
former,  and  to  extend  its  efficacy  to  the  treatment  of  cerebral 
and  spinal  affections. 

His  observations  in  this  field  are  recorded  in  his  treat- 
ise on  Galvan<.>-therapeutics,  and  in  a  little  brochure,  as 
valunldo  aa  it  is  small,'  which  he  published  a  short  time 
before  his  deatli,  and  left  as  a  sacred  inheritance  to 
electro -therapeutists.  Extravagant  as  Remak  often  was 
in  his  opinions,  unjust  as  he  often  was  relative  to  the 
claims  of  the  interrupted  current  (wliich  no  electrt>-thera- 
peutist  can  do  without,  and  to  which  many  owe  their  great- 
est succeescs),  and,  finally,  prone  as  he  was  to  draw  the  least 
favornble  conclusions  as  to  the  extent  of  its  efficacy  trom  one 
or  a  few  cures,  still  those  who  had  an  opportunity  to  closely 
notice  his  l>rilliant  services  must  indorse  the  words  of  Graefe," 
tliat  "Remak,  by  introducing  the  constant  current  into  the 
practice  of  medicine,  enriched  it  with  an  invaluable  treasure, 
whoee  aid,  in  numerous  otherwise  incurable  cases,  is  incalcu- 
lable," It  becomes  Romak's  successors  to  test  his  observations 
without  prejudice,  to  separate  the  many  kernels  from  the  chaff, 
and  to  circumscribe  within  proper  limits  the  immoderately 
large  field  over  which  the  aj^plication  of  electricity  ha.^  extend- 
ed. At  the  same  time,  they  sliould  condemn  none  of  his  asser- 
tJons  without  proper  investigation,  as  he  was  one  of  those  bril- 
liant geniuses  who  often  instinctively  discover  the  right,  and 
in  whose  extravagant  exjjressions  there  is  always  a  healthy 
gvrm  and  more  or  less  truth.     Besides,  the  application  of  the 

'  AppUmUon  da  Counnt  constant  aa  Tnitement  de*  yeTroats,  etc.  Vuia : 
BiOIUm.    18«S. 

*  Bac  KUu.  Wochentchrift,  186S,  p.  479. 
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constant  cnrrent,  which  Bemak  introdnoed  into  practical 
medicine,  at  a  time  when  the  incompleteness  of  the  galvanic 
elements  rendered  a  daily  cleansing  of  the  battery  necessary, 
is  to-day — thanks  to  the  improvements  of  Meidinger,  Smee, 
Stohrer,  and,  above  all,  of  Siemens  and  Halske  in  the  quality 
of  the  elements,  for  the  purposes  of  telegraphy — attended 
with  far  lees  difficulty,  although  a  convenient,  transportable 
battery  still  remains  a  great  necessity. 

In  conclusion,  we  must  also  refer  to  those  who  have  en- 
deavored to  establish  the  laws  that  govern  the  electrical  cur- 
rents of  the  various  animal  tissues  and  oigans — a  Bitter, 
Pfaff,  Nobili,  Matteucci,  etc. — with  the  aid  of  whose  re- 
searches Du  Bois-Beymond  was  enabled  to  give  to  so-called 
animal  electricity  a  scientific  basis,  to  discover  the  laws  that 
govern  the  muscular  and  nervous  currents,  and  establish  the 
influence,  on  the  latter,  of  external  electrical  currents. 
Adopting  as  a  basis  these  researches,  which  Du  Bois-Bey- 
mond published  in  his  work,'  his  pupils  Pfliiger,  Heiden- 
hayn,  J.  Bosenthal,  Y.  Betzold  and  others  continue  to  work 
on  with  restless  enthusiasm. 

>  nntertachoBgen  Bber  thieriaohe  EleotriciUt 


SECOND   SECTION. 

OP  THE  ACTION  OF  'rilE  ELECTRIC  CURRENT  IN  GENERAL. 

ELBCTKicmr  has  thus  far  been  employed  in  medicine,  aa 
obtained  frc>m  the  sourcee  of  friction,  contact,  and  induction. 


I.    FEICnON    ELECTRICITY. 

If  we  rub  a  glass  tube  lengthwise  with  a  woollen  cloth 
or  with  ft  piece  of  leather,  over  wliich  an  amalgam  of  quick- 
eilrer  and  zinc  or  tin  has  been  spread,  it  will  become  electric, 
and,  provided  the  negative  electricity  generated  at  the  same 
time  is  properly  conducted  away,  it  will  share  its  electricity 
with  another  non-electric  body  brought  in  contact  with  it. 
In  order  to  produce  friction-electricity,  we  use  either  an 
dectrophorus,  which  in  a  long  time  produces  but  little  elec- 
tricity, or  an  electric  machine.  With  the  latter  a  large  quan- 
tity of  electricity  may  be  communicated  to  an  isolated  body 
by  simple  contact.  The  sparks,  when  they  touch  the  skin, 
cause  an  unpleasant  twitching  and  a  pricking  sensation, 
tad  produce  small  spots  not  unlike  the  bites  of  the  gnat,  and 
Bometimee  little  blisters,  according  to  the  eize  and  strength  of 
the  sparks.  The  skin,  at  the  same  time,  is  reddened,  and 
the  sensibility  increased.'  The  action  does  not  extend  to  the 
■abcntaneons  tissues,  and  is  hardly  capable  of  producing 
»ny  contraction  of  the  superficial  muscles.  The  electricity 
of  the  electric  machine  has  been  applied  in  various  forms : 
•a  electric  air-baths,  in  an  unintemipted  electric  current,  as 
electric  baths,  electric  inhalation,  etc.,  but  all  these  methods 

■  8aiidcUn,  Anlcitung  rar  me<licin.  Anvendung  der  EltctriciUt  und  dM 
GsltmBlantt*.     tk-rliu,  i»'n,  p.  49. 
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belong  rather  to  the  history  of  electricity  than  to  its  thera- 
peutical application,  with  which  we  are  here  especially  oc- 
cupied.' 

The  Leyden  jar  produces  far  more  important  physiologi- 
cal effects,  by  transmitting  a  larger  quantity  of  electricity 
to  a  small  area  of  any  given  portion  of  the  body.  If  we 
place  one  hand  on  the  button  and  tl}e  other  in  connection 
with  the  external  rim  of  the  jar,  an  impleasant  convulsive 
shock  is  produced.  If  the  jar  be  lightly  chaiged,  the  shock 
is  felt  in  the  fore-arm ;  if  more  strongly,  it  is  felt  in  the  upper 
arm ;  if  still  more  strongly,  the  shock  causes  a  penetrating 
pain  in  the  breast.  The  action  extends  to  the  deeper  tissues, 
and  the  muscles  contract  powerfully.  If  the  button  of  the 
Leyden  jar  be  brought  in  contact  with  a  nerve,  the  sensation 
of  a  contusion  is  produced,  and  a  numbness  follows.  If  the 
quantity  of  electricity  be  still  further  increased,  the  limb  faUs, 
or  perhaps  even  the  body,  as  though  it  were  struck  by  light- 
ning. Even  a  weak  battery,  that  is,  a  connection  of  a  few 
small  jars,  is  sufficient  to  kill  small  animals,  such  as  birds, 
rabbits,  etc. ;  more  powerful  batteries  kill  even  dogs,  or  as 
lightning,  men.  The  skin  of  the  part  in  contact  is  marked 
with  burnt  spots,  bruises,  and  torn  wounds.  After  death  no 
anatomical  injuries,  sufficient  to  account  for  the  result,  are 
visible.  The  blood  in  the  heart  and  blood-vessels  is  not  co- 
agulated. 

In  accordance  with  the  above-mentioned  phenomena,  we 
may  consider  the  use  of  the  Leyden  jar  indicated  in  cases 
where  an  irritant  is  wanted  for  the  superficial  tissues. 
Where  deeper  action  is  necessary,  on  account  of  the  un- 
pleasant and  dangerous  complication  which  attends  its 
use,  it  should  not  be  employed.     As,  however,  the  action 

'  The  English,  only  nukke  frequent  me  of  the  electric  machine  in  cases  where 
•  general  irritation  is  intended,  as  in  chorea,  rheumatism,  and  hysterical  and 
lead  paralysis,  when  they  generally  let  the  sparlcs  pass  over  the  spinal  column. 
(Sec,  "On  the  Value  of  Elcctiicity  as  a  Remedial  Agent,"  by  William  Gull; 
Guy's  Hospital  Reports,  Second  Series,  vol  vUi.,  part  i.,  p.  80,  1862.) 
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on  tlje  superficial  tissnes  may  be  more  perfectly  obtained  by 
galranic  and  inductive  electricity,  to  which  we  shall  proceed 
to  give  our  attention,  the  Leydeii  jar,  for  therapeutical  pur- 
]io6ea,  ba£  fallen  into  disuse.' 

n.  oovrACT  ELECTBicnr  (galvanism). 

Galvanic  electricity  is  generated  liy  bringing  in  contact 
two  diseiniilar  conductor*,  whether  solids  or  fluids,  or  by  the 
contact  of  metals  with  gases  or  fluids.  The  electricity  pro- 
duced by  the  contact  of  two  ttuitJs,  compared  with  that 
generated  by  the  contact  of  metals,  is  very  weak.  But, 
though  all  metals  are,  in  general,  good  electromotors,  obser- 
vation has  proved  that  in  this  particular  a  great  ditiereuce 
exists  between  them.  Thus  zinc,  lead,  tin,  iron,  copper,  sil- 
ver, g>->ld,  platina,  carlwn,  form  a  series,  the  preceding  body 
of  wliich,  in  contact  with  any  of  the  following,  is  electrically 
positive,  the  electric  antagonism  increasing  in  a  direct  ratio 
to  the  distance  of  the  two  metals  from  each  other  in  the 
series.  Thus  a  zinc-carbon  or  a  ziuc-platina  connection, 
particularly  when  diluted  sulphuric  or  nitric  acid,  or  a 
solution  of  chloride  of  anmionium  or  common  salt,  is  used 
ae  an  intermediate  conductor,  forms  the  most  powerful 
battery. 

If  only  one  liquid  V>e  used  as  an  intermediate  conductor, 
the  current  is  unsteady — at  first  often  powerful,  but  soon 
decreasing  in  strength ;  while,  by  using  two  intermediate 
c<f>iidnctor8,  the  more  perfect,  continued,  and  durable  cur- 
rent, the  so-cidled  constant  current,  is  produced.  This 
Turiableness  or  invariableness  of  the  current  depends  on  a 
(•henncnl  decomposition  going  on  ui  the  conducting  fluid, 
and  produces  the  8<K^ulled  jHjlarization  of  the  plates.     This 

'  VotwithMtandind;  thin  fnvt,  it  Is  rcry  certain  that  friction  or  statical  elco- 
Iriritjr  it  beneficial  In  certain  diaeanog,  and  is  sometimes,  perhaps,  to  be  pre- 
Cen«d  to  other  forms  of  the  agent  Tlius,  in  amenorrhcea  it  waa  used  wilh 
graat  mocess,  several  ye»n  ago,  b;  Dr.  Golding  Bird.  In  cases  of  nspended 
•ntmation,  as  in  tliat  induced  by  submersion  in  water,  it  is  mot«  powerAiI  to 
fWlort  ril^t^  than  either  galvanism  or  faradism. — W.  A.  H. 
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proccBS  causes  a  decomposition  of  the  fluids  in  which  the 
metals  are  immersed,  the  product  of  the  decomposition  col- 
lecting on  the  metal,  and  generating,  in  its  turn,  a  current, 
the  so-called  polarization-current,  which,  as  it  always  takes 
a  contrary  direction  to  the  one  by  which  it  is  produced, 
always  more  or  less  weakens  the  latter,  or  finally  wholly  de- 
stroys it.  If  we  have,  for  instance,  a  zinc  and  a  copper  plate, 
connected  by  a  wire  and  immersed  in  a  solution  of  sulphate  of 
zinc,  the  oxide  of  zinc  is  decomposed  in  such  a  manner,  that 
the  oxygen  goes  to  the  zinc  plate,  forming  new  oxide  of  zinc, 
while  metallic  zinc  collects  on  the  copper  plate.  When  the 
copper  plate  has  completely  covered  itself  with  oxide  of  zinc, 
the  current  ceases,  for  the  reason  that  two  heterogeneous 
metals  are  no  longer  connected,  but  two  homogeneous.  If 
we  use,  instead  of  a  metal  solution,  diluted  sulphuric  acid, 
the  water  will  be  decomposed.  On  the  one  side  oxide  of 
zinc  will  be  formed,  while  on  the  other  the  copper  will  be 
covered  with  bubbles  of  hydrogen.  Oxygen  forms  the 
electro-negative  end  of  the  electrolj'tic  series,  while  hydrogen 
is  certainly  more  electro-positive  than  zinc,  in  consequence 
of  which  a  current  is  generated,  that  passes  from  the  hydro- 
gen deposit  to  the  oxygen  deposit,  that  is,  from  the  copper 
to  the  zinc,  in  the  direction  contrary  to  that  of  the  primary 
current. 

On  the  contrary,  if  we  insert  two  fluid  conductors  that 
are  separated  by  a  porous  body — an  animal  membrane  or 
plaster  cylinder — ^the  polarization  will  be  prevented.  In 
this  case,  the  metal  surfaces  will  be  kept  clean  by  the  water- 
forming  process  that  takes  place  on  the  partition-wall.  If 
we  have,  for  instance,  a  so-called  Daniell's  element,  that  is,  a 
zinc  cylinder  within  a  closed  membrane  filled  with  diluted 
Bulj)huric  acid,  and  this  within  a  copper  cylinder  filled  with 
blue  vitriol,  the  water  will  be  decomposed  on  the  inner  side 
of  the  membrane ;  the  oxygen  goes  to  the  zinc,  forming  ox- 
ide of  zinc,  which  is  dissolved  in  the  acid ;  the  hydrogen,  on 
the  contrary,  goes  to  the  membrane,  forming,  at  the  same 
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time,  the  positive  pole  for  the  current  which  now  goes  over 
to  the  other  fiuid.  The  oxide  of  copper,  on  the  contrary, 
will  be  decomposed  in  snch  a  manner,  that  the  oxygen  goea 
to  the  j>artition-wall  to  form  water  by  uniting  with  the  hy- 
drogen that  i*  produced  on  the  other  eide;  while  metallic 
CO{>per  is  depot-ited  on  the  copper  j'late  whicli  is  tlius 
always  covenni  with  a  coating  of  fresh  copper.  In  or- 
der to  keep  the  vitriol  solution  as  highly  concentrated  as 
fioseilile,  a  8uq>lus  quantity  of  the  crystallized  salt  may  be 
tlintwn  into  it,  or,  what  is  better,  a  gauze  bag  fille<l  with 
pulverized  blue  vitriol  may  lie  suspended  in  the  solution. 

The  first  constant  battery  was  constructed  by  Becqaerel. 
It  consists  of  a  hollow  copper  cylinder,  that  is  loosely  envel- 
ope<l  in  a  bladder  in  snch  a  manner  that  the  intervening 
space  can  be  filled  with  a  saturated  solution  of  blue  vitriol. 
The  bladder  is  surrounded  by  a  hollow  zinc  cylinder,  and 
the  whole  is  susj^ended  in  a  glass  or  porcelain  vessel,  con- 
taining diluted  sulphuric  acid,  or  a  solution  of  sulphate  of 
zinc,  or  common  salt.  The  battery  of  Daniell,  already  nien- 
tione<i,  is  only  a  modification  of  Be<i(|uerer8.  Tlie  constant 
batteries  (elements)  now  in  general  use,  liesides  those  already 
named,  are  Grove's,  or  the  zinc-platina  battery,  and  Bunsen's, 
or  the  zinc-<;iirbon  battery.  As  for  the  construction  of  the 
first,  it  consists  of  a  zinc  cylinder,  in  a  vessel  filled  with 
diluted  sulphuric  a<"id.  Within  the  cylinder  is  a  cell  of  po- 
rous clay,  containing  concentrated  nitric  acid  and  a  tliin 
plate  of  platina.  The  decomi>osition  takes  place  as  follows : 
the  hydrogen  generate<l  by  the  dissolution  of  the  zinc  in  the 
•olphuric  iicid  is  immediately  oxidi^.ed  at  the  expense  of  the 
nitric  acid,  whereby  nitrous  acid  is  formed,  which  escapes 
in  the  fonn  of  vapor.  Owing  to  the  cost  of  platina,  in  its 
•teod,  lead,  plate<l  with  platina,  is  used.  As  the  lead  here 
acta  only  as  a  conductor,  bo  long  as  the  platina  lasts,  this 
(obstitutc  does  as  well  ns  pure  platina. 

In  the  Bnnsen  battery,  inste.id  of  platina,  carlwn  is  used, 
which  is  still  more  electro-negative.    A  Bunsen  element  con- 
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Bists  of  a  cylinder  of  prepared  carbon,  placed  in  a  clay  cylinder, 
closed  at  the  bottom.  The  latter  is  surrounded  by  a  zinc  cylin- 
der, open  at  both  ends,  which  stands  in  a  glass  vessel.  The  glass 
is  filled  with  diluted  sulphuric  acid,  the  clay  cylinder  with 
concentrated  nitric  acid.  The  Bunsen  battery  is  almost  as 
powerful  and  much  cheaper  than  Grove's,  but,  like  the  lat- 
ter, owing  to  the  production  of  nitrous-acid  fumes,  is  objec- 
tionable. Besides,  it  has  the  disadvantage  of  being  less 
reliable  in  its  action,  the  consequence  of  the  imperfect 
composition  of  the  carbon,  the  caiises  of  which  have  thus  far 
not  been  explained.  The  current,  though  powerful  at  first, 
gradually  loses  in  strength,  and  often  cannot  be  restored  to 
its  original  integrity,  either  by  cleansing  the  elements  or  by 
renewed  filling.  In  order  to  remove  the  first  objection,  on 
PoggendorTs  recommendation,  instead  of  sulphuric  acid,  a 
mixture,  consisting  of  one  pound  of  bichromate  of  potash,  one 
pound  of  sulphuric  acid,  and  a  quart  of  water,  is  used.  Here 
sulphate  of  potash  and  chromic  acid  are  at  first  formed ;  the 
chromic  acid  is  reduced  to  oxide  of  chromium,  which  enters 
into  combination  with  another  part  of  the  sulphuric  acid 
and  the  above  sulphate  of  potash,  forming  the  double  com- 
bination, chrome  alum  (consisting  of  sulphate  of  potash 
and  sulphate  of  the  oxide  of  chromium),  which  is  deposited 
on  the  carbon.  In  order  to  render  the  action  of  the  carbon 
more  reliable,  of  late,  instead  of  the  coal  cylinder  formerly 
used,  artificial  plates  or  cylinders  have  been  employed. 
These  are  prepared  from  the  coke  that  remains  in  gas  retorts. 
The  process  consists  in  mixing  together  with  water  a  quan- 
tity of  finely-powdered  coke  and  baked  coal-dust,  then  heat- 
ing the  mixture  and  saturating  the  porous  mass  with  a  con- 
centrated solution  of  sugar,  and  finally  drying  it  and  bringing 
it  to  a  white  heat. 

As  for  the  zinc  cylinder,  which,  in  a  large  majority 
of  batteries,  forms  the  positive  metal,  Joh.  Wilh.  Hitter 
discovered  that,  by  plunging  it  into  quicksilver  after  it 
had  been  cleaned  with  sulphuric  or  hydrochloric  acid,  it 
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became  far  more  positive,  and  consequently  by  this 
the  element  became  proportionately  more  active  and  dnrable. 
This  is  dne,  probably,  to  tlie  fat^t  tbat  tbe  zinc  of  commerce  is 
always  rendered  impure  by  tlie  presence  of  other  metals,  and 
never  has  a  homogeneous  surface,  so  that  by  contact  with 
the  Hciils  little  galvanic  currents  are  formed,  by  which  it  ia 
rapidly  destroyed.  By  the  coating  of  zinc-amalgara  this 
action  ia  prevented.  It  is  a  good  plan,  in  order  to  make  the 
quicksilver  petietrnte  as  deeply  as  possible  into  the  zinc,  to 
warm  the  cylinder  thorougldy  preparatory  to  the  amalga- 
mation. By  covering  the  outer  surface  with  varnish,  for  in- 
stance, amlier  varnish,  the  power  of  the  zinc  to  resist  the 
acids  will  be  still  fiarther  increased.  In  general  the  positive 
metal  is  made  tolerably  large,  in  order  to  present  to  the 
moist  conductor  as  large  a  surface  as  possible ;  on  the  con- 
trary, the  negative  metal  should  not  be  so  large,  since  other- 
wise the  coating  of  hydrogen,  formed  by  the  passage  of  the 
electric  carrent,  will  l>e  too  considerable  to  be  carried  oflF 
by  the  current. 

A  fre<juently-UBed  modification  of  Daniell's  battery  is 
that  of  Meidinger.  In  the  interior  of  a  large  glass  vessel,  a 
gmall,  conical  glass  cylinder,  with  a  snmll  opening,  is  fastened, 
and  is  filled  witii  a  solution  of  sulphate  of  copper,  wliile  the 
larger  vessel  contains  the  zinc  in  a  concentrated  solution  of 
Bnlphato  of  ningnesia. 

Of  the  other  galvanic  elements  that  have  been  used  for 
therapeutic  puqxises,  Smee's  cell  and  Hare's  calorimeter  are 
worthy  of  notice.  Tlie  former  oongists  of  a  thin  plate  of 
platinized  silver,  which  is  separated  by  cushions  of  gutta- 
percha from  the  amalgamated  zinc  plates  that  are  placed  on 
each  side  of  it.  Tlie  plates  are  suspended,  without  any  po- 
rous diapliragm,  in  sulphuric  •cid,  twenty-five  times  diluted. 
The  silver  plate  of  Smee's  element  must  not  be  too  thin,  and 
must  pixisesA  a  certain  stifi^iess,  which  makes  such  a  battery 
tolerably  c3cpenBive.  The  Engineer  Board  (Gcnie-Comitd) 
in  Vienna  have  remetlied  this  objection  by  constructing  the 
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zinc-Iead-platina  battery,  which,  besides,  possesses  the  ad- 
vantage that  the  lead  and  platina  having  a  far  greater 
affinity  than  silver  and  platina,  the  platinizing  is  more  rapid, 
more  thorough,  and  more  durable.  Hare's  calorimeter  con- 
sists of  a  large  compound  zinc  and  copper  plate,  the  elements 
of  which  are  separated  by  strips  of  cloth,  and  secured  in  a 
spiral  form,  so  that  the  upper  surface  presents  from  fifty  to 
sixty  square  feet,  the  whole  placed  within  a  wooden  cylinder 
three  inches  thick  and  eighteen  inches  high,  in  which  the 
dilute  sulphuric  acid  is  poured.' 

When  the  two  metals  of  a  simple  battery,  or  the  termi- 
nating metals  of  a  series  of  simple  batteries  (a  compound 
battery),  are  connected,  the  circuit  is  said  to  be  closed,  and 
the  wire  connecting  the  poles  is  called  the  connecting  arch. 

In  the  closed  battery  the  opposing  currents  unite  through 
the  arch  closing  the  series,  and  the  current — in  contrast  with 
the  current  produced  by  jWction-electricity,  which,  with  all 
its  strength,  is  of  short  duration,  continuing  only  so  long  as 
is  necessary  to  neutralize  the  electricity  collected  on  the  con- 
ductors— continues  uninterrupted  until  the  difference  in  the 
tension  of  the  two  metals,  through  the  complete  solution  of 
one  metal  in  the  fluid,  is  adjusted.  The  direction  of  the 
current  in  the  terminal  arch  is  always  from  the  metal  stand- 
ing lowest  in  the  electrolytic  series  toward  the  one  standing 
highest ;  for  example,  from  the  copper  to  the  zinc,  and  there- 
fore the  projecting  point  of  the  copper  is  called  the  positive, 
the  projecting  point  of  the  zinc  the  negative  pole.  This 
designation  it  is  all  the  more  necessary  to  observe,  as  zinc,  by 
contact  with  copper,  becomes  electrically  positive,  and  is 
consequently  the  positive,  while  the  copper  becomes  the 

>  Of  late,  batteries  have  also  been  constructed  of  one  metal  only,  for  In- 
stance, of  Iron.  The  action  of  nuch  batteries  is  due  to  the  fact  that  certain 
metals,  for  example,  iron,  when  subjected  to  the  action  of  very  concentrated 
sulphuric  acid,  become  pastilTC  or  electro-negative,  being  no  longer  corroded 
by  nitric  acid,  and  taking  in  a  measure  the  place  of  platina.  Thus,  batteries 
are  constructed  of  common  and  passive  iron,  and  nitric  acid  and  sulphuric  acid 
can  be  used  as  moist  conductors. 
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n^ative  metaL  In  the  conducting  fluid  tlie  current  alwavs 
goes  in  the  contrary  direction,  that  in,  from  the  zinc  through 
tho  flui<l  to  the  copper.  In  every  open  battery,  no  matter 
whctlior  simple  or  cv>mpound,  each  pole  has  free  electricity 
of  a  certain  tension,  the  quantity  of  rwhich  is  e<]ual  at  eadi 
pole.  At  the  positive  pole  it  is  rejjresented  by  +,  at  the 
negative  pole  by  — .  The  tension  increases  with  the  num- 
ber of  the  elements  in  arithmetical  progression,  so  that  in 
the  middle  nf  the  pile,  at  the  so-called  neutral  point,  there 
U  a  ]>air  of  plates  that  have  no  free  electricity,  and  by  which 
the  pile  L;  dividwl  into  two  equal  opposing  halves. 

If  the  current  is  condncteti  by  means  of  a  straight  wire, 
pamllcl  with  and  over  or  under  a  magnetic  needle,  the  needle 
will  dcNnate  in  proportion  to  the  number  of  the  elements. 
The  direction  of  the  deviation  is  variable,  depending  upon 
the  eurrtmt  boing  conducted  over  or  under  the  magnetic 
ncv<He,  iir  wiiotlier  tho  direction  of  tho  current  be  changed 
or  not.  In  order  to  determine  the  flirection  of  the  current 
from  tho  position  of  the  needle,  the  following  rule  of  Am- 
pere is  nsctl :  Imagine  t<»  yourself  a  human  figure,  intro- 
doced  into  the  current  so  that  it  enters  at  the  feet  and  goes 
out  at  tlie  head.  If  the  figure  turns  its  face  toward  the 
needle,  the  north  p(.>lc  of  the  needle  will  always  be  turned 
Uiwan!  the  loft  of  the  figure.  By  this  mle  we  see  that  the 
several  part.'A  of  tlie  cuiTLUt  which  is  led  in  a  circle  around  a 
needle  all  tend  in  like  manner  to  make  the  needle  deviate, 
and  also  to  mutually  strengthen  one  another.  In  onier, 
tbcreforc,  to  produce  an  observable  deviation,  it  is  only  ne- 
eewary  to  have  a  greater  number  of  well-isolated  coils  i>f  the 
winj  in  a  parallel  direction.  Such  an  instrument,  which 
•iTvcs  ti'  recognize  weak  currents,  and  to  determine  their 
dlrwtion,  is  called  a  multiplicator,  and  may  be  used  aa  a 
galTanometer. 

If  we  turn  now  to  the  actioji  of  tho  electrical  currents, 
ire  mnnt.  re<;ognize  two  distinct  series  of  them,  the  one  going 
on  in  the  conducting  body  itself,  the  other  in  the  distance — ■ 
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both  always  proportionnbly  present.     To  the  first  belong: 

1.  The  electro-motor  action,  which  the  current  produces  in  the 
moist  conductors  in  porous  vessels,  membranes,  etc ;  2.  The 
thermal  or  caustic  action,  that  is,  the  warming  of  the  con- 
ductors ;  3.  The  chemical  action,  which  comprehends  the 
physiological  (the  phenomena  of  motion  and  sensation).  To 
the  action  in  the  distance  belong:  1.  The  deviation  of  the 
magnetic  needle  (magnetic  action  of  the  electric  current) ; 

2.  The  magnetizing  of  soft  iron  (electro-magnetic  action); 

3.  Induction,  or  the  power  of  an  electric  current  to  produce 
a  second  current  in  a  distant  conductor. 

The  action  of  a  battery  depends,  under  like  circum- 
stances, upon  the  tension  which  its  poles  have  when  open. 
This  varies  with  the  combination  and  number  of  the  ele- 
ments, and  is  called  the  electro-motor  power.  If  we  imagine 
a  metallic  wire,  of  equal  size  in  its  entire  length,  bent  into  a 
circle,  and  further  imagine  any  point  to  be  the  seat  of  the 
electro-motor  power,  thA,  in  any  given  time,  the  same  quan- 
tity of  electricity  will  pass  this  point.  The  quantity  of 
electricity,  however,  which,  in  any  given  time,  passes  the 
iraaginarj'  point  of  the  circuit,  is  called  the  current-power, 
which  is  measured  eithec  l>y  the  electro-magnetic  power  of 
the  stream,  as  shown  by  the  extent  of  the  deviation  of  the 
magnetic  needle  of  the  galvanometer,  or  by  the  electro- 
chemical action,  as  evidenced  by  its  power  to  decompose 
che»nic4il  (-ombinations.  The  greater  the  electro-motor 
p<^wer,  the  gi-eatcr  will  also  be  the  strength  of  tlie  current ; 
that  IB,  the  latter  will  be  in  direct  proportion  to  the  fonncr. 
The  reverse  is  true  with  regard  to  the  opposing  power  of  the 
conductors.  Everj*  substance  that  possesses  the  power  of 
conducting  electricity  lessens  the  rapidity  of  the  electrical 
current,  and  this  in  direct  proportion  to  its  size.  Tliis  so- 
called  resistiince  is,  consequently,  in  indirect  proportion  to 
the  strength  of  the  cnrrent.  If  we  let  C  represent  the 
strength  of  the  current,  E  the  electrivmotor  power,  II  the 
rffiisfance,  wc  have,  in  accordance  with  the  Ohm  law,  the 
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the  strength  of  the  current  equals  the 


eloctro-motor  power  divided  by  the  resistance. 

Thirt  law,  the  most  important  for  the  rational  application 
if  electricity  in  medicine,  retains  its  validity  even  when  sev- 
eral opj^iosing  boilies,  different  in  quantity  and  quality,  are 
found  in  the  circuit.  The  power  of  a  body  to  oppose  the 
movement  of  a  current  varies,  however,  very  greatly  accord- 
ing to  form,  length,  diameter,  temperature,  peculiarities  of 
composition,  etc.  Its  dependence  on  form  cannot,  in  most 
casos,  be  expressed  by  a  simple  formula ;  on  the  contrary, 
however,  it  can  be  experimentally  demonstrated.  On  the 
other  hand,  it  is  found  to  be  a  general  law,  that,  with  the 
increased  length  of  the  wire  introduced,  the  conducting 
resistance  increases,  or,  what  is  the  same,  the  strength  of  the 
current  decreases  ;  and,  conversely,  with  a  wire  of  increased 
diameter,  the  resistance  decreases,  or  the  current-power  in- 
crease*. So  f^ir,  therefore,  as  the  resistance  depends  on  the 
lengthy  L,  and  the  diameter  of  the  conductor,  D,  it  may  be 

T>res9ed  by  the  formula   R  =  -pr-  :   the  resistance  equals 


the  leTigth  dividinl  by  the  diameter. 

Relative  to  the  influence  of  temperature,  it  is  found  that, 
with  metals,  the  resistance  increases  as  the  temperature  is 
raised ;  with  fluids,  however,  other  conditions  remaining  the 

ae,  the  reverse  takes  place. 

An  important  influence  is  exercised  over  the  resistance 
by  the  quality  of  the  conductor  or  the  substance  of  which  it 
is  made ;  and  here  innumerable  difierences  are  to  be  oon- 
=•" !  red — thus,  for  example,- the  resistance  of  copper  com- 
,  '  '1  to  that  of  water  is  as  1  :  4,000  millions,  the  resistance 
of  copper  compared  to  that  of  a  concentrated  solution  of 
snlphate  of  copper  is  im  1  :  11  millions,  etc.  As  a  general 
thing,  the  metals  offer  the  least  conducting  resistance;  but 
their  spocitic  conductive  power  varies.  If,  for  example,  we  let 
the  conductive  power  of  pure  silver  =  100,  then  that  of  cop- 


^^Stm 


20  CONTACT   ELECTEICITT   OE  QAJSVASlSlt. 

per  =  80,  of  gold  =  55,  of  zinc  =  27,  of  iron  =  15,  of  platina 
=  10,  of  quicksilver  =  2.'  The  resistance  of  the  fluids  is 
far  greater ;  the  best  conductor,  perhaps,  among  them — sul- 
phuric acid — is  about  a  million  times  below  silver.  Sul- 
phuric acid  and  water,  mixed  in  certain  quantities,  offers  the 
least  resistance  of  all  the  fluids  thus  far  tested  ;  while  each 
of  these  fluids  separately  is  a  very  bad  conductor. 

With  regard  to  the  conduction  resistance  of  the  animal 
body  in  general.  Cavendish  seems  to  have  been  the  first  to 
represent  that  the  animal  tissues  are  equally  as  bad  conduct- 
ors as  the  fluids.  Nevertheless,  the  number  of  methodical 
ex])eriment8  made  with  the  view  of  ascertaining  the  conduc- 
tion resistance  of  the  animal  tissues  generally,  as  well  as  of 
determining  the  difference  between  tliem,  remained  very 
small  up  to  a  recent  date.  It  has  long  been  known,  that 
vegetable  and  animal  matter  are  conductors  only  by  vir- 
tue of  the  water  they  contain,  and,  when  desiccated,  be- 
come non-conductors,  and  that  the  animal  fluids  and  the 
parts  moistened  by  them  are  better  conductors  than  cold 
water.  Hitter  had  already  recognized  the  formidable  resist- 
ance offered  by  the  epidermis  to  the  passage  of  the  electric 
current.  For  this  reason,  Himiboldt  experimented  on  parts 
deprived  of  the  outer  skin  by  blistering,  and  found  the  re- 
sistance of  the  animal  body  considerably  lessened.  Many 
erroneous  opinions  were,  nevertheless,  entertained  with  re- 
gard to  the  nerves,  which  were  supposed  to  possess  peculiar 
conductive  powers.  The  researches  of  Person,  Pouilliet,  Ed. 
"Weber,*  and  Lenz,  corrected  these  errors.  Their  deduc- 
tions ■  are  founded  on  a  scientific  basis.  Pouilliet  estimates 
the  resistance  offered  by  the  human  body,  when  the  whole 
hand  is  immersed  in  water  to  which  one  per  cent,  of  sulphuric 
acid  has  been  added,  to  be  equal  to  that  which  forty-nine  thou- 

'  According  to  Ileidcmann  and  Franz,  the  conductive  power  of  the  metalj 
for  elpctricitr  and  heat  ia  the  same. 

*  QuiFHtione!)  phygiologicn  do  phienom.  galT.-magnet  in  corp.  hum.  ob- 
■erralii).    Commentatio  pro  facultate  acholaa  acad.  habendi.     1836. 
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Band  and  eighty-two  metres  of  copper  wire  one  millim.  in 
diameter  offer  to  tie  electric  current.  According  to  Lenz 
and  Ptsclielnikoff,'  the  resistance  of  the  human  b<jdj  is  equal 
to  that  of  a  (lopiior  wire  91.702  uietres  in  length  and  one  niil- 
lim.  in  diameter.  It  wa*  further  discovered  that  the  human 
IxkIv  offers  the  same  resistance  aa  a  body  impregnated  with 
blood  and  other  sidty  fluids,  namely,  a  resistance  from  10  to 
2ft  times  less  jMiwerful  than  distilled  water  equally  warm, 
and  equally  as  powerful  as  warm  salt  water.  Finally,  it 
was  shown  that  the  ejiidennis,  dry  and  cold,  offered  50  times 
tnoro  resistance  than  the  whole  human  body,  from  the  right 
to  the  left  hand,  but  that  this  resistance  was  diminished  in 
proportion  as  it  was  warmed  and  moistened,  and  in  a  direct 
ratio  to  the  condiu-tivity  of  the  moistening  fluid. 

With  regJinl  U>  the  various  tissues,  Person*  was  the 
first  to  cx]>rcs8  the  opinion  that  the  nerves  were  no  bet- 
ter conductors  than  the  muscles  or  other  moist  animal  tis- 
8oe«.  According  to  Mattencci,  the  muscles  conduct  electrici- 
ty four  times  as  well  as  the  nerves  ;  according  to  Schlesiiiger, " 
t)ie  conductivity  of  the  muscles  to  that  of  the  nerves  is 
aa  8 :  8 ;  according  to  Eckhardt,*  as  1.9  : 1.  Eckhardt  found, 
farther,  that  sinews,  c^irtilage,  and  nerve-tissue  offer  no  j>er- 
ccptible  difference  as  resistants,  and  that  it  is  diflicult  to  de- 
tennine  which  of  the  three  is  the  best  conductor.  As  for  the 
cartilage,  he  found  the  resistance  of  the  compact  tissue  from 
16  to  22  times  greater  than  that  of  muscle,  while  the  resist- 
ance of  the  jKirous  tisane  was  considerably  less,  dei>ending  on 
the  quantity  of  water  it  contained.  The  resistance  of  the 
aldn  on  the  various  parts  of  the  body  differs  in  degree. 

'Ober  den  LcJtan^widentaDd  des  K6rpen  gegen  galv.  Strome,  In  Pog. 
podoirr*  .tnnalpn,  Haad  Ivi.,  Pug.  429,  $fy. 

*  tHor  I'H.rpoUK'Hv  dcA  Countnti  £lm-trique«  dua  Ivt  Nerfa,  Migendlc, 
Jmrmil  de  Plit»iiiliipic  Exp^rinieiiUle,  18S0,  t  x. 

'Vie  ElcctriiiiKt  hIb  ripiliiiittvl;  Tom  pbT^ikalisohen  and  experimpntal' 
jJijitnlod^chi-n  Stiiuilpunkt  erdrtert,  ZciUchritt  dor  Wiener  into,  18S2,  JuU. 

*'  r  AiiaUiiiiie  und  Phvsiologie.    Ue(\  I. :  Ol>er  den  galvsniscben 

Ldl'  !  ^iind  livr  tbicriscben  Geweb«. 
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This  depends,  for  the  most  part,  on  the  structure  of  the 
channels  through  which  the  moisture  of  the  electrodes  or 
current-bearers  comes  in  contact  vrith  the  moist  parts  of 
the  human  body — for  example,  the  hair-bulbs  and  the  ducts 
of  the  sudorific  glands.' 

The  vessels  filled  with  blood  conduct  better  than  the 
muscles,  while  the  aponeuroses  and  the  subcutaneous  or 
intramuscular  cellular  tissue  offer  to  the  electrical  current 
a  very  considerable  resistance.  The  resistance  of  the  mucous 
membranes,  owing  to  their  thinness,  as  well  as  to  their 
moisture,  is  but  slight.  The  worst  conductors  in  the  animal 
organism  are  the  homy  structures,  epidermis,  hair,  and 
nails.  According  to  Eckhardt  (1.  c),  the  resistance  of  the 
animal  tissues  seems  to  depend  altogether  on  two  factors— 
the  quantity  of  water  and  the  quantity  of  soluble  salts.  Of 
these  two  the  second  differs  far  less  than  the  first,  and  con- 
sequently the  specific  conductivity  is  in  a  direct  ratio  with 
the  quantity  of  water.  The  death  of  a  muscle  is,  therefore,  as 
Ranke  *  discovered,  accompanied  by  a  decrease  of  resistance ; 
in  a  rabbit,  one-half,  and  in  a  frog,  one-third  of  the  original 
resistance,  because  the  product  of  the  decomposition  of  the 
muscle  is  a  far  better  conductor  of  electricity  than  the 
healthy  muscular  tissue.  The  decrease  in  resistance  discov- 
ered by  Du  Bois-Reymond  in  the  muscles  by  boiling  may  be 
explained  in  the  same  manner. 

In  conclusion,  the  question  arises.  Is  the  resistance  of  the 
tissues  altered  by  the  current  itself?  The  law  that  Benedict " 
established  for  the  metals,  that  their  resistance  is  diminished 
by  the  constant  current,  is  equally  applicable  to  the  animal 
tissues. 

The  researches  of  the  above-named  observers  indicated 
many  other  circumstances  that  influence  the  increase  or  de- 

>  Remak  OalT*nothenpie,  Pag.  81. 
'  Tetanuii,  eine  physiologische  Studie.    Leipzig,  1863. 
'  Sitzungs-Bericht  der  lcai«erliclien  Academie  der  WissenBchaften  in  Wiei\ 
Band  xxv.,  B.  590.    Juli  ISf. 
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I  of  the  conditionB  of  resistance.  It  eeeras,  for  example, 
tli*t  tlie  resistHnce  of  a  part  of  the  body  is  directly  propor- 
tioned to  tJie  length,  and  indirectly  proportioned  to  the 
thickness,  just  as  two  wires  of  the  sjime  metal  ofler  an  eqnal 
resistance,  il'  their  respective  lengths  are  in  an  inverse  ratio 
to  their  transverse  sections. 

Leuz,  at  all  events,  found  that  arms  and  legs,  in  the  six 
combinations  of  which  they  are  capable — right  arm  and  left 
le^,  rifjlit  leg  and  letV  leg,  right  arm  and  right  leg,  etc. — 
offered  about  an  ecjual  resistance.  The  relatimi  of  the  surface 
of  tJie  part  to  its  thickness  seems,  besides,  to  have  its  influ- 
ence; the  smaller  the  surface  in  comparison  to  the  thickness 
the  less  the  resiiitauce,  which  is,  i>erhap8,  tlie  consecjueuce  of 
the  bad  conductivity  of  the  epidermis  in  comparison  with 
the  other  animal  tissues.  Lenz  found  that  the  separate 
fingers  of  young  persona  offered  a  greater  resistance  to  the 
electric  current  than  those  of  adults ;  that,  further,  the  re- 
sistance of  the  separate  fingers  is  comparatively  greater  than 
the  fingers  of  the  whole  hand  when  closed.  For  many  other 
phenomena — as,  for  instance,  the  one  observed  by  Weber, 
tliat  the  tongue,  when  the  two  borders  are  brought  in  con- 
tact with  silver  plates,  offers  as  great  a  resistance  as  the 
whole  human  body  from  one  hand  to  the  other — we  have  as 
yet  no  satisfactory  explanation.  It  may  be  fi.»jmd  in  the 
anatomical  fonnation  of  the  tongue,  which  consists '  of 
two  e<iual  halves,  separated  by  a  mass  of  connective  tissue, 
each  of  which  is  formetl  by  bundles  of  muscular  fibres,  that 
eroee  in  every  direction,  and  l)eing  enclosed  in  a  thick  cellu- 
Imr  sheath,  with  numerous  fat-cells.  The  electric  current 
must,  therefore,  in  order  to  pass  from  one  side  of  the 
tongue  tti  the  other,  go  through  these  various,  and,  in 
part,  inferior  media,  which  are  here  found  in  greater  num- 
ber within  the  same  space  than  any  other  part  of  the 
bnman  body. 

'  KolUker'a  mikrosoopiiofac  Anslomie,  2.  QiilAe  der  1.  AblbcUiuig,  Fag,  IL 


24  CONTACT  ELBCTKICmr  OB  0ALVA>18M. 

From  the  law  of  Ohm,  the  following  important  practical 
conchiBions  between  the  intensity  of  the  current,  the  electro- 
motor power,  and  resistance  may  be  deduced.  If  we  increase 
the  electro-motor  power  by  a  combination  of  elements, 
the  resistance  will  also  be  increased.  If  5  represents  the 
power,  100  the  resistance,  then  the  intensity  of  the  cur 

5  1 

rent  =  -—  =  — .     If  a  second  battery  of  equal  power  be 

2x5         1 

added,  then  the  intensity  of  the  current  is =  — ,  the 

'  ^  2x100        20' 

same  figure  to  represent  the  same  intensity  of  current.  If 
the  object  be  to  increase  the  intensity  of  the  current,  it  is 
necessary  to  find  a  combination  in  which  the  resistance  does 
not  increase  in  a  direct  ratio  to  the  number  of  elements. 
The  resistance,  however,  is  the  sum  of  the  two  factors — the 
resistance  of  the  cell,  which  varies  according  to  its  dimen- 
sions, and  the  nature  of  the  active  fluids  (for  example,  a 
Grove's  battery  has  half  the  resistance  of  a  Daniell's  battery 
of  the  same  size),  and  which  is  called  the  essential  resist- 
ance, because  in  a  given  battery  it  is  invariable,  and  the 
resistance  of  the  terminal  arch,  which  is  variable,  and  is 
called  the  external,  contingent,  or  variable  resistance.  If,  in 
a  given  case,  5  be  the  intensity,  100  the  essential  resistance, 
and  1,000  the  variable  resistance,  then  the  intensity  of  the 

cmrent  will  be  =  ^^^^  =  j^  =  220  '  '^  "  ''"^^^^ 
battery  be  added,  the  intensity  of   the  current  will  be 

2x6  10  1 

;: — 7"  „  -z-^rr^  =  jt;  ,^  =  z.z:^'  thus  the  intensity  of  the 
2x100-1-1000       1200       120  ^ 

current  is  notably  increased. 

Where,  therefore,  there  is  a  great  external  or  con- 
tingent resistance,  for  example,  in  electrizing  a  part  of 
the  human  lx)dy,  or  in  the  chemical  decomposition  of 
a  fluid,  it  is  well  to  use  a  battery  composed  of  several 
elements,  in  order  to  overcome  the  resistance  which  the 
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animal  tisgae  or  the  fluid  offers  to  the  electric  corrent. 
If  the  object  be,  to  bring  a  short  wire  to  a  glowing  heat,  it 
will  be  advisable  to  increase  the  quantity  of  the  current  by 
enlarging  the  transverse  section  of  the  elements;  while  tlie 
very  considerable  resistance  of  the  elements  opposed  to  the 
LBhort  wire  will,  as  we  have  seen,  be  les.sened;  the  current- 
'  power,  therefore,  will  be  increased.  Thus  we  come  to  the 
conelufiion  that,  in  order  to  obtain  the  maximum  current- 
power  with  a  given  electro-motor  surface,  the  surface  must 
be  so  distributed  that  the  resistance  of  the  battery  will  be  as 
nearly  as  possible  equal  to  that  of  the  terminal  arch.  On 
ac<X)unt  of  the  inconvenience,  however,  of  handling  very 
Urge  cells,  a  number  of  small  elements  may  be  united  to 
make  one  large  transverse  section,  so  that  all  their  positive 
and  all  their  negative  poles  are  united,  forming  a  com- 
bination, in  contradistinction  to  a  connection,  when  the 
positive  pole  of  the  first  is'coauected  with  the  negative 
pole  of  the  second,  and  so  on,  forming  what  is  called  a 
compound  battery. 

One  more  point  remains  to  be  explained — ^the  density  of 
the  current,  and  its  relation  to  the  current-power.  We  have 
already  found  that  the  current-power  in  every  transverse 
section  of  the  circuit  must  be  the  same,  as  it  depends  upon 
the  collective  resistance.  Now,  if  we  fix  our  attention  npon 
ft  p«rt  of  the  cirt!uit,  and  reduce  the  transverse  section  and 
longitudinal  section  one-half,  the  resistance  of  the  circuit 
and  the  current-power  will  remain  unchanged.  The  qnan- 
lily  <if  electricity  that  in  a  given  time  passes  through  the 
reduced  transverse  section  will  consetpiently  be  the  same, 
bat  crowded  together  on  a  transverse  section  of  half  the 
size;  the  current-density  is  consequently  doubled.  The 
amaller,  thoreiore,  the  transverse  section,  the  denser  will  be 
a  given  current  of  the  electricity  passing  through  it ;  or,  the 
deDBity  is  in  direct  proportion  t<j  the  current-power,  and  in 
indin>ct  proportion  t<j  the  transverse  section.  Let  D  repre- 
sent the  density,  T  the  transverse  section,  P  the  current- 
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power,  and  we  have,  to  represent  the  relation,  the  formnla, 

p 
P  =  -=-.     The  density  of  the  current  is  for  the  physio- 
logical action  of  the  current  of  the  greatest  importance,  the 
action  being  more  powerful  the  smaller  the  transverse  sec- 
tion through  which  a  given  quantity  of  electricity  passes. 

We  will  now  turn  to  the  chemical  action  of  galvanism. 
We  have  already  seen  that  water  is  resolved  into  its  ele 
ments,  oxygen  and  hydrogen,  by  the  galvanic  current,  and 
that  the  oxygen  is  deposited  at  the  positive,  the  hydrogen  at 
the  negative,  pole.  The  oxides  are  so  decomposed  by  the 
current,  that  the  oxygen  is  deposited  at  the  positive,  the 
ba:9e  at  the  negative,  pole ;  and,  iinally,  the  salts  are  so  de- 
composed, that  the  acids  go  to  the  positive,  and  the  bases  to 
the  negative,  pole.  In  the  decomposition  of  chlorides, 
bromides,  and  iodides,  the  metals  go  to  the  n^ative,  the 
metalloids  to  the  positive,  pole.  Faraday  has  called  atten- 
tion to  the  fact  that  we  must  distinguish  the  direct  and  in- 
direct decompositions  effected  by  the  acids.  The  most 
simple  example  of  direct  decomposition  is  that  of  water. 
If,  on  the  contrary,  dilute  nitric  acid  be  subjected  to  the 
action  of  the  current,  the  water  will  be  decomposed ;  but 
the  hydrogen,  w^hich  will  be  deposited  at  the  negative  pole, 
immediately  decomposes  the  nitric  acid,  while,  on  the  other 
hand,  water  and  nitrous  acid  will  be  generated.  Thus,  at 
the  positive  pole,  oxygen,  at  the  negative,  nitrous  acid,  will 
be  set  free.  These  changes  are,  however,  not  effected  di- 
rectly by  the  decomposing  power  of  the  acid,  but  by  inter- 
mediate action  of  the  decomposed  water.  The  action  is, 
therefure,  secondary.  In  a  similar  manner,  if  a  galvanic 
current  be  conducted  through  the  white  of  an  egg,  serum, 
or  blood,  the  salts  of  these  fluids  will  be  decomposed,  the 
acids  going  to  the  positive  jwle,  where  they  cause  the  albu- 
men to  cf^mgulate.  In  bodies  that  oonsist  of  two  elements, 
the  proportions  «)f  the  combination  have  a  marked  influence 
on    their   susceptibility  to  decomposition.     Faraday  haa 
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Unwn  that  among  the  dual  combinations  onlj  those  are 
electrolytes — that  is,  are  decomposed  directly  by  the  current 
— that  are  couipised  of  one  equivalent  of  one  element,  and 
one  of  the  other.  This  is  the  reai^on  why  sulphuric  acid, 
composed  of  1  eq.  of  sulphur  and  3  eq.  of  oxygen,  or  nitric 
acid,  composed  of  1  eq.  of  nitrogen  and  5  eq.  of  oxygen,  or 
ammonia,  composed  of  1  ef[.  of  nitrogen  and  3  eq.  of  hydro- 
gen, cannot  be  decomposed  directly  by  the  galvanic  current. 
It  iis  probable  that  no  galvanic  current  can  pas6  througli  a 
fluid  without  the  ptk-sage  being  accompanied  by  a  chemical 
decomposition  ;  and,  on  the  other  hand,  all  those  fluids  that 
are  not  decomposed  by  the  galvanic  current — as  ether,  alco- 
hol, etc. — seem  to  be  bad  conductors.  Distilled  and  per- 
fectly pure  water,  which  is  a  tolerably  bad  conductor  of 
electricity,  is  also  only  slowly  decomposed.  The  addition 
of  a  drop  of  acid  or  a  little  salt  is  sufficient  to  induce  a  vis- 
ible increase  of  conductivity,  as  well  aa  an  active  formation 
of  gaj?. 

Thus  the  gaU-anic  current  possesses  the  power  to 
decorajKise  chemical  combinations;  it  also,  however,  can 
cause  them  to  be  formed.  All  metals,  gold  and  plati- 
na  excepte<l,  oxidize  in  pure  water,  and  when  the  air 
18  axcluded.  The  influence  that  the  galvanic  current 
in  tlvis  manner  exerts  on  the  chemical  affinities  induced 
Davy  to  make  various  experiments.  After  holding  his 
finger  for  a  length  of  time  in  distilled  water,  he  placed  it 
in  contact  with  the  positive  pole  of  a  Voltaic  pile;  phos- 
phori(%  sulphuric,  and  nmriatic  acid  immediately  escaped 

'from  liis  body  to  the  water.  If  he  placed  his  linger  in  con- 
tact with  the  negative  pole,  alkalies  were  parted  with.  The 
potelbility  of  freeing  a<nd  and   alkaline  compounds   from 

'  tlteir  comhinationH  in  the  living  l>ody  suggested  to  Becquerel, 
Davy,  and  Fabr^-Palaprat  the  idea  of  using  the  galvanic 
oarrent  in  the  emlermic  application  of  certain  substances 
poiwssing  reactive  power.  Fubr^-Palaprat  made  the  follow- 
ing experiment :   After  drying  both  arms  of  a  woman  very 
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thoroughly,  he  bound  around  one  of  them  a  compress  satu- 
rated with  iodide  of  potassium,  covered  it  with  a  plate  of 
platina,  and  brought  it  in  contact  with  the  positive  pole  of 
a  pile  consisting  of  thirty  pairs ;  the  other  arm  he  moistened 
with  a  solution  of  starch,  covered  it  likewise  with  a  platina 
plate,  and  brought  it  in  contact  with  the  negative  pole.  In 
a  few  minutes,  tlie  starch  assumed  a  bluish  color,  and  thus 
the  iodine — as  the  perfectly  dry  skin  did  not  admit  of  the 
passage  of  the  current — passed  through  the  body  to  the  neg- 
ative pole.  Davy '  published  the  following  experiment,  made 
with  a  pile  consisting  of  one  hundred  and  fifty  pairs.  He  took 
three  vessels,  one  of  which  he  filled  with  a  solution  of  sulphate 
of  potash,  and  placed  it  in  connection  with  the  negative 
pole ;  the  second  vessel  he  filled  with  pure  water,  and  placed 
it  in  connection  with  the  positive  pole ;  the  third  he  filled 
with  a  weak  solution  of  ammonia,  and  so  introduced  it  as  a 
member  of  the  circuit,  that  the  sulphuric  acid  could  reach 
the  positive  pole  only  by  passing  through  the  solution  of 
ammonia.  The  three  gla-sses  were  connected  by  means  of 
pieced  of  asbestos.  In  less  than  five  minutes,  by  means  of 
litmus-paper,  the  acid  was  recognized  at  the  positive  pole, 
and  in  half  an  hour  the  experiment  was  finished.  In  a 
similar  manner,  Orioli  succeeded  in  translating  corrosive 
sublimate ;  Golding  Bird,  common  salt,  etc. 

PuYsioLOGicAX  Action. — If  wc  bring  one  pole  of  a  Vol- 
taic pile  in  contact  with  one  hand,  or,  rather,  with  a  moistened 
hand,  as  the  epidermis  is  a  bad  conductor,  we  feel  at  the 
moment  in  which  we  complete  the  connection,  by  bringing 
the  other  moistened  hand  into  contact  with  the  other  pole, 
a  shock  accompanied  by  a  twitching,  the  so-called  connect- 
ing shock.  The  extent  of  the  twitcliing  depends  upon  the 
number  of  the  plates — the  intensity  of  the  current.  So  long 
as  the  connection  remains  unbroken,  the  electric  current  cir- 
culates in  the  human  body  without  causing  a  noticeable  sensa- 
tion, or  at  most,  in  case  the  pile  be  a  very  powerful  one,  a 
'  Some  Chemical  Agencies  of  Electricity. 
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bamiiig,  trernbling  6en«ati(»n  at  the  point  wliere  the  current 
eaters  the  IxKly.  If  wo  break  the  connection,  we  experience 
a  second  shock,  tlie  so-<^alled  dii^connecthig  shock.  If  wo 
leave  one  of  the  tiiij^uiv  of  one  liand  in  conttuct  with  one 
pole,  while  we  touch  the  other  pole  with  one  finger  of  the 
other  hnn<l,  witlidrawing  it  from  time  to  time,  the  shock  will 
follow  with  proportiojiiible  rupiditr.  The  same  effe<.'t  is  pro 
du(^!ed  with  an  apparatus  intended  to  break  and  ret'stabliish 
in  quick  succer^sion  the  current  that  L-*  conducted  through 
the  body.  Thus  continued  and  intertiiittiOg  galvanic  cur- 
rents jirc  formetl.  Neverthele-^s,  the  coutinue<l  current  here 
producsed  is  almost  exclusively  used  for  thcrapenticjil  pur- 
poses, because  we  possess  in  induction  unother  source  of 
electricity  that  yields  intennitting  currents,  and  tlirough  a 
Rmkll,  conveTiient,  and  easy  -  trun8portal)le  .apparatus  ad- 
mirably mlaptwl  to  the  wants  of  the  practitioner. 

Thermal  Action. — With  regard  to  the  thermal  action, 
which  has  been  so  variously  employed  of  lato  in  surgery,  it 
U  due  to  tlie  fact  that  all  conductors,  irrespective  .if  ijiiality, 
are  Wftrme<l  by  the  parsing  electric  current.  The  greater 
the  quantity  of  tlie  current,  and  the  greater  the  resistance 
of  the  conductor,  the  greater  the  lieat  produced.  Coase- 
qucntly  a  conducting  wire  introduced  into  the  closing  arch 
is  heated  in  proportion  as  it  ii»  a  bad  and  the  rest  of  the  arch 
i*  a  good  condnctfir.  If  we  have,  thercfon*,  a  cell  of  great 
electro-motor  power  and  slight  resistiincc — for  example,  a" 
Buneeu's  or  Grove's,  but  not  a  Dtuiiell's,  element  of  large 
outer  surface — it  will  lie  sufficient  to  bring  to  a  glowing  heat 
and  even  to  melt  a  platinum  wire,  which,  n.*  wc  have  already 
wen,  i)elongs  to  tlie  bad  metallic  conductors ;  and,  indee<i, 
the  shorter  nn<l  smaller  the  wire,  the  ea-ier  this  effect  will  be 
produced.  If  the  wire  Iks  long  and  small  and  its  rc>iMtance 
consequently  great,  several  elements  must  be  connected,  the 
one  after  the  other;  while,  with  a  short  thick  wire,  the 
ringltMJcll  w)mliinati(m  is  the  better.  In  each  inilividual 
cue,  therefore,  the  most  efficient  combination  will  depend 
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upon  the  relation  of  the  resistance  between  the  wire  used 
and  the  elements. 

m.  nrouonoN  eleoteioitt  (kakadism). 

Faraday  discovered,  in  the  year  1831,  that  a  galvanic 
current,  at  the  moment  of  closing  and  opening  the  circuit, 
generated  in  neighboring  conductors  other  electric  currents, 
which  he  called  induction-currents.  K  we  wind  a  copper 
wire  covered  with  silk  around  a  wooden  cylinder,  above  or 
beside  this  one  a  second  one,  also  covered  with  silk,  and 
then  connect  the  ends  of  the  first  wire  with  the  poles  of  a 
galvanic  battery,  at  the  moment  the  connection  is  made,  an 
electric  current  will  be  established  in  the  second  wire,  which 
immediately  disappears,  in  order  to  return  at  the  moment 
the  connection  is  broken,  and  then  again  to  disappear. 
These  second  currents  are,  therefore,  of  only  momentary 
duration ;  they  arise  at  each  opening  and  each  closing  of  the 
connection,  and  are  wanting  during  the  time  that  the  circuit 
is  closed.  Duclienne,  and  after  him  the  other  physicians 
who  study  the  application  of  electricity,  called  this  the  in- 
duced or  secondary  current,  in  contradistinction  to  the  in- 
ducing or  primary  current.' 

The  induced  current  is  also  demonstrable  with  the  gal- 
vanometer. The  needle,  at  the  moment  of  the  closing  of  the 
circuit,  diverges  toward  the  primary  opposing  side,  while, 
at  the  opening,  it  diverges  in  the  direction  of  the  primary 
direct  current.  During  the  time  that  the  battery  is  closed, 
the  galvanometer  indicates  no  divergence  ;  the  current  does 
not  exist. 

Besides  these  two  currents,  we  observe  in  the  first  wire 
a  third  current,  induced  by  the  several  windings  of  the 

'  Wc  should  mention  hero  that  phynicistii  call  the  current,  that  we,  in  ac- 
cordance with  Duchennc,  call  the  primary  or  inducing  current,  the  extra  cur- 
rent ;  while  the  one  we  call  the  seeondarr  current,  they  call  the  primary 
induction  current ;  the  one  running  between  the  coita  of  the  spirally-wound  wire, 
the  secondary,  etc.  Wc  have  thought  it  advisable  to  follow  the  nomenclkturt 
of  Ducbenne,  inasmuch  as  we  write  for  physicians. 
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"pimary  cnrrent.  "Wlien  these  windings  run  neiir  one 
another,  their  action  is  inductive,  and  they  produce  what  is 
called  the  extra  cnrrent.  That  this  is  really  so,  may  be 
easily  seen  if  we  take  a  simple  galvanic  battery  and  close  it, 
at  first  with  a  short,  and  then,  for  comparison,  with  a  long 
spirally-wound  wire.  In  the  first  case  we  will  observe  a 
very  weak,  in  the  second  a  much  stronger  emission  of 
eparks.  From  the  extra  current — which  was  also  known  to 
Faraday,  bnt  for  a  thorough  acquaintance  with  which  we 
are,  however,  indebted  to  Dove ' — originates  also  an  induced 
current.  It  arises,  as  such,  at  the  oj)eninig  and  closing,  and 
Uike^  at  the  closing  a  direction  opposite  to,  at  the  opening  a 
direction  corresponding  with,  the  primitive  current.  That 
it  nevertheless,  at  the  closing,  has  no  effect  on  a  body  intro- 
dooed,  that  is  not  so  good  a  conductor,  is  due  to  the  fact  that 
the  current  in  tliis  case  finds  in  the  battery  itself  a  closed 
metallic  conductor,  and  consequently  leaves  the  secondary 
connecting  body  unaffected.  At  the  opening,  on  the  con- 
trary, the  action  is  decided,  because  here  the  primary  cur- 
rent is  interrupted,  and  c<msequcntly  the  extra  cnrrent  flows 
tlirongh  the  body  that  has  Iwen  introduced  in  its  full  inten- 
sity. A  considerable  increase  of  the  extra  current  will  be 
noticed  if  we  put  into  the  hollow  of  the  wooden  cylinder  a 
piece  of  iron,  or  l)etter,  a  split  iron  cylinder,  or  better  still, 
fe  bondlc  of  varnished  wire.  (Bachhoffher  and  Sturgeon,  in 
"Annals  of  Electricity,"  vol.  i.,  p.  481.)' 

'  Poggeadoif's  Aoiulen,  Band  Iri.,  Pag.  2S1. 

*  The  OMte  of  thene  phenomena,  it  waa  formerly  thought,  lay  in  the  fact 
dkat  Ibe  metai  of  which  wire  is  made  is  soner  than  a  pieoe  of  ordinary  iron, 
nd  eonnqufntly  sugceptiblo  of  greater  magnetism.  Magnus  ("  Poggendorf  *g 
Ajuulen,"  »ol.  xlrili.,  p.  95)  correctwi  this  error.  He  showed,  by  the  deriatiou 
of  the  Diasnetic  n«xllp,  ihnt  ihc  Imndli'  of  wire  wjs  not  mure  stmugly  mag> 
r  1 II  the  piece  of  iron  by  the  current,     fie  found,  niDn'OTcr,  iliat  Ibe 

I  .1  action  of  a  bundle  of  wire  was  stronger,  and  wti«  mill  further 

,ir.  !r_-ii,  ciM'il  by  rorering  tome  pieces  of  the  wire  with  ramith.  Magnus's  ex- 
plj-  i-L.t.  vu  the  following  :  The  current  surrounding  the  iron  generates  in  the 
Iron,  at  ilie  moment  It  ariBct,  a  eount<-r  electric  current ;  daring  its  continuance 
Ibe  iron  Is  maintained  in  a  stAte  of  magnetic  polarization ;  when  it  stops,  a  current 
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Here  the  galvanic  current  renders  the  soft  iron  at  first 
magnetic,  and  thereby  enables  it  in  turn  to  induce  electric 
currents  in  the  spiral  wire.  The  intensity  of  the  current  de- 
pends, on  the  one  hand,  upon  the  power  of  the  battery,  upon 
the  other  on  the  length  of  the  inductive  spiral,  the  thickness 
of  the  wire  used,  and  the  size  of  the  bundle  of  wire.  The 
wire  for  the  inducing  current  is  generally  shorter  and  larger, 
that  for  the  induced  current  longer  and  smaller.  The  reason 
will  be  given  in  the  fifth  chapter,  where  we  shall  go  more 
into  detail  with  regard  to  the  difl«rence  in  the  action  of  the 
two  currents.  We  will  now  simply  observe  that  the  extra 
current  induces  currents  and  causes  shocks  only  when  the 
circuit  is  opened,  while  the  secondary  current  does  so  both 
when  the  circuit  is  opened  and  closed. 

We  call  a  galvanic  battery  consisting  of  one  or  two  hel- 
ices a  volta-electric  or  galvano-electric  apparatus.  As  the 
induced  current  produced  by  such  a  battery  is  of  only  short 
duration,  steps  must  be  taken  in  order  to  secure  continued 
generation  for  medical  purposes,  to  fi-equently  interrupt  the 
primary  current.  This  can  be  effected  either  mechanically,  by 
introducing,  according  to  the  directions  of  Sprenger  and  Al- 
dini,  a  toothed  wheel,  the  teeth  of  which,  as  the  wheel  is  turn- 
ed, continually  open  or  close  the  circuit,  as  in  Guterbrock's, 
Ranch's  apparatus,  etc.,  or,  much  better,  by  the  so-called 
Keefe's  hammer,  originally  constructed  by  J.  P.  AVagner,  in 
Frankfort,  a  clever  contrivance,  that  secures  the  opening  and 
closing  by  using  the  temporary  magnetism  of  tlie  bundle  of 

corresponding  in  direction  with  the  primary  current  is  produced.  This  currant, 
however,  retards  the  disappearance  of  the  magnetism,  and  thereby  weakens 
the  action  to  be  anticipated  from  the  sudden  discontinuance  of  the  magnetism.  - 
What,  therefore,  operates  to  lessen  the  power  of  this  current  in  the  iron,  in- 
crea!>e!<  the  action  of  the  extra  current  But  the  action  of  thii!  current  will 
evidently  not  be  so  powerful  on  separate,  and  especially  isolated  wires,  as  on 
•  solid  piece  of  iron.  Consequently,  in  a  current  induced  by  a  bundle  of  wire, 
a  given  quantity  of  electricity  will  be  more  quickly  compensated,  and  thereby 
more  energetic  in  its  acUon,  than  in  a  current  induced  by  a  piece  of  iron  of  the 
Mune  dimensions.    A  similar  result  will  be  obtained  with  a  split  cylinder. 
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"Wire  witLiii  the  lielix.  This  little  hiuumer,  of  soft  iron,  was 
fomierlj  attached  to  a  steel  sjiring,  bo  that,  by  drawing  it 
Iwwk  and  letting  it  strike,  the  battery  could  be  opened  and 
cloe*«<l  in  ooutinued  succession.  To  the«e  self-acting  volta- 
electric  batteries  belong  those  of  Neef,  Wagner,  Klijpfer, 
HmnerBhauiien,  HasAenstein,  Panwerth,  Dnchenne,  Du  Bois- 
B<"vmoiid,  Ivnhmkorff,  Erdmann,  and  othera.  The  more 
important  ones  will  be  discussed  in  Fifth  Section. 

Faraday  found,  further,  that,  by  simply  placing  a  magnet 
»nd  a  closed  con<lnctor  in  close  proximity,  a  stronger  current, 
running  counter  to  the  current  of  tlie  magnet,  was  induced  in 
the  cond actor,  and  that,  by  removing  the  magnet  to  a  dis- 
tance, a  weaker  current  wa.s  induced  in  the  conductor,  corres- 
pouding  in  diret'tion  with  the  current  of  the  magnet.  The 
continued  renewal  of  the  induced  current,  for  medical  pur- 
poiies,  i*  generally  securod  in  the  batteries  constructed  on  this 
principle  by  winding  the  ends  of  an  iron,  bent  in  the  form  of 
«  honne-shoe  (or  two  short  bare  of  iron  that  rest  at  right  angles 
on  aji  iron  plate),  with  ti  copj>er  wire  in  such  manner  that 
the  spirals  run  in  opposite  directions,  and  then  setting 
thoM  two  pieces  of  iron  with  their  spirals  in  motion,  by 
means  of  a  crunk,  and  letting  them  turn  in  a  circle  before 
the  jiolee  of  a  lior!*e-shoe  magnet,  lying  in  a  horizontal  posi- 
tion. The  action  of  the  steel  magnet  on  the  spiral  is  here 
not  direct,  but  is  induced  by  the  magnetism  of  the  soft  iron, 
that  uppears  and  disappears  with  each  half  revolution.  This 
magnetism  in  its  turn  generates  a  current  in  the  helices. 
Tlii^  t«kt*  plwe  independently  of  the  fact  that  the  iron  is 
most  powerfully  magnetized  when  the  helices  stand  opposite 
the  poles  of  the  magnet,  and  are  always  at  the  moment  wlien 
the  rollers  move  away  from  tlie  two  poles  of  the  magnet, 
before  which  they  stood,  toward  the  opposite  side,  because 
the  imluctive  action  is  produced  only  at  the  moment  of  the 
•ppcArance  and  disappearauce  of  the  current,  and  not  by  the 
mtgnetisni  already  generated.  Saxton  was  the  first  to  ex- 
plain the  phenomena  of  the  extra  current  of  the  so-called 
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magneto-electric  apparatus,  and  consequently  the  physicists 
named  the  apparatus  the  Saxton  battery,  which,  however, 
was  subsequently  changed  for  the  meaningless  name  of  rotary 
apparatus.  It  should  be  stated  that  the  intensity  of  its  cur- 
rent increases  with  the  power  of  the  magnet,  the  length  of 
the  inductive  spiral,  the  proximity  of  the  soft  iron,  the 
rapidity  of  the  revolutions,  etc.  To  this  class  of  machines 
belong  those  of  Pixii,  Saxton,  Keil,  Ettinghausen,  Stohrer, 
the  Breton  brothers,  Dugardin,  Duchenne,  PaJmeret,  and 
Hall,  etc.    (See  Chapter  V.) 

Chemioai.  xnm  Thebmal  Action. — The  chemical  action 
of  induction  electricity  enables  us,  by  means  of  the  induced 
current,  to  decompose  water,  and  a  solution  of  the  iodide  of 
potassium,  and  to  effect  other  electrolytic  processes ;  also, 
to  bring  to  a  glowing  heat  a  short,  thin  platina  wire.  But 
all  these  phenomena  are  more  slowly  and  less  perfectly 
accomplished  than  with  the  continued  galvanic  current. 

Duchenne  called  induction  electricity  Faradism,  after  its 
discoverer,  Faraday;  its  action  he  called  Faradic,  and  its 
application  Faradization,  a  terminology  which  has  its  justi- 
fication in  the  nomenclature  of  contact  electricity  and  its 
foundation  in  the  difference  of  the  action  of  contact  and 
induction  electricity. 


THIRD    SECTION. 


OF  THE  ELECTRO-MOTOR  PROPERTIES  OF  THE  ANIMAL  BODY. 


B.  Da  Bois-ReTnionJ,  Uateraucbaogea  uber  thierische  Electrioitat,  rol.  i.  and 
it,  1M8,  1849.  C.  Ludwig,  Lehrbuoh  der  Physiologic  des  Menschcn,  toI.  l, 
18S2,  pp.  816,  M  tfg.  C.  Eekhkrl,  Grundziige  der  Physiologic  dea  Xcrren- 
*7*tema,  18M,  pp.  40,  ti  »eq.  A.  Ficlc.  die  medicinbcbe  Phjrsilc,  1836,  pp. 
411,  <<««;.  [Morgtn,  Electn^Physiolog^r  and  Therapeutic*,  etc.,  New  York, 
1668.] 

Is  order  to  have  a  clear  understanding  of  the  changes 
prodnoed  bv  the  action  of  tlie  electric  current  on  the  varions 
animal  tiiisue*,  we  shall,  in  this  chapter,  speak  of  the  in- 
herent current.-*  that  are  i>resent  in  the  animal  body,  as  well 
ae  of  the  changes  the  ti'»sues  undergo  in  their  molecular 
amngement,  during  the  production  and  action  of  the  elec- 
tric current. 

Nobili,  in  1827,  discovered  an  electric  current  in  the  frog, 
the  so-called  frog-current,  which  he— starting  on  the  supposi- 
,tion  that  nervei>,  on  account  of  their  small  mass  when  com- 
'  pared  with  the  muscles,  cool  more  rapidly  through  evapora- 
tion— mistook  for  a  thermo-electric  current.  Subsequently 
Matteucci  corrected  this  mistake,  as  well  as  the  error  that 
lh«  current  is  of  electro-chemical  origin,  and  proved  that  the 
connection  of  the  two  points  in  the  long  axis  of  the  frog,  of 
which,  however,  only  one  must  be  on  the  trunV  of  the  ani- 
mal, shows  the  presence  of  an  inherent  electric  current  flow- 
ing in  the  same  direction.  E.  Do  Bois-Revmond,  however, 
was  the  first  to  succeed  in  demonstrating  the  presence  of 
q>ecific  muscle  and  nerve  currents,  by  the  deflection  of  the 
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magnetic  needle,  aided  by  a  very  powerful  multiplier,  tc 
comprehend  the  laws  of  the  muscle  and  ner7e  currents,  the 
changes  they  both  undergo  through  muscular  or  nervous 
action,  and  to  regard  the  frog-current  as  being  the  result  of 
all  the  several  electric  currents  present  in  the  nerves,  mus- 
cles, and  other  tissues. 

To  this  end  he  distinguished  on  a  long,  fresh  piece  of 
nerve  (sciatic)  or  muscle  (gastrocnemius)  of  a  live  frog :  1, 
the  outer  surface — the  longitudinal  section;  2,  the  trans- 
verse section ;  3,  a  line  passing  aroimd  the  tissue  midway  be- 
tween the  apices — the  equator.  He  found  that,  if,  when  the 
ttOBcle  was  in  a  state  of  rest,  relaxed,  and  the  nerve  in  a 
condition  of  inaction,  two  points,  lying  symmetrically  to  the 
equator  or  the  longitudinal  axis,  were  placed  in  connection 
with  the  galvano-multiplier,  no  deviation  of  the  muscle 
followed.  On  the  contrary,  if  the  two  points  lay  unsyinme- 
trically  to  the  equator  or  the  long  axis,  a  deflection  of  the 
needle  took  place,  which  was  all  the  more  considerable,  the 
nearer  the  one  and  the  farther  the  other  point  in  the  longi- 
tudinal section  was  from  the  equator  and  in  the  transverse 
section  from  the  long  axis.  The  deflection  is  largely  in- 
creased when  the  one  point  lies  on  the  longitudinal  section, 
and  the  other  on  the  transverse  section. 


Fia.  1. 


1.  Longltndlnal  sectton. 
S.  Traosrane  aocUon. 

5.  LoDgaxtt. 
4.  Bqnator. 

6.  PolnUofnoderlatloo, 
t,V.  PolntB  of  slight  derlaUoii. 

7.  Point*  of  strong  derlatlon. 


The  direction  of  the  current  is  always  from  the  longitu- 
dinal section  to  the  transverse  section,  and  in  such  maimer 
that  the  points  of  the  surface  lying  near  the  equator  are 
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""yStitive  in  relation  to  those  near  tlie  ends,  wliile  these  latter 
are  positive  in  relation  to  the  transversje  section. 

It  fiirther  appearetl  that  every  artificial  transverse  section 
of  the  brain  or  spinal  marrow  is  negative  in  relation  to  the 
naturHJ  siirfuce  of  the  axis  of  the  brain  or  spinal  marrow.  On 
the  contrary,  there  appears  to  be  no  electro-motor  difference 
between  the  nerve*  of  motion  and  seuiiibility,  or  between  the 
gray  and  white  brain-substance. 

Du  BoiB-Re}Tnond  likewise  ascertained  that  if  the  nerve 
or  muscle  Ikj  excited  by  electric  currents  or  by  mechanical 
or  chemical  irritants,  so  that  the  first  is  rendered  phvsiolo- 
gically  active,  and  the  latter  caused  to  contract,  and  then 
placed  at  two  symmetrical  points  in  connection  with  the 
galvano-multiplier,  a  less  deflection  of  the  needle  is  produced 
than  when  the  nerve  or  muscle  is  in  a  qniescent  state.  This 
he  called  the  negative  variation  of  the  current.  He  found, 
aUo,  that  the  needle  remained  in  this  new  position  only  so 
long  as  the  nerve  or  muscle  was  kept  in  the  state  of  excita- 
:tion,  and  that  when  the  excitation  ceased  the  qniescent 
Berve-current  reappeared.  This  is  the  uniform  action  of  the 
nervea  and  muscles  on  the  magnetic  needle.  The  piece  of 
.nerve  or  muscle  may  be  thin  or  thick,  short  or  long;  tiie  in- 
rteiutity  of  the  current,  as  indicate"!  by  the  deviation  of  the 
mtedle,  increasing  with  an  addition  to  the  length  or  to  the 
size  of  the  transverse  section. 

From  these  facts  Du  Bois-Reymond  concluded  that  nerve 
and  mnscle  coutiiin  innumerable  positive  and  negative  eleo- 
t  ''cules,  which  move  with  great  regularity  through 

1...  .;i.'.  The  variation  of  the  negative  current  seems  to 
be  due  to  tlie  fact  that  during  excitation  the  electric  mole- 
r  >  of  the  nerves  and  muscles  are  kept  in  motion,  and  the 
;  -Itv  and  direction  of  the  electric  current  consequently 
1  to  continual  variation.  The  needle,  however,  being 
tou  kIiiw  in  its*  movement*!  to  follow,  takes  a  middle  position. 

In  regard  to  the  grouping  of  the  nerve  and  inuscle  mole- 
caleo,  if  wo  admit  that  nerve- tissue  consists  of  an  undefined 
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mass  of  peripolar  molecules,  ever^-where  enclosed  by  a  moist 
layer,  aiid  that  collectively  these  molecules  ore  composed  of 
one  ])ositive  equatorial  aud  two  negative  polar  zones,  of 
which  the  last  connecting  axes  collectively  run  parallel  with 
the  long  axis  of  the  nerve,  then  the  peculiarities  of  the 
nerve  and  muscle  currents  arc  ex]ilaiiied.  In  this  case  we 
will  imagine  to  ourrselves  an  illustration  similar  to  the  one 
we  imagined  to  explain  the  phenomena  of  magnetism.  Sup- 
pose the  magnet  to  be  composed  of  molecules,  each  one  of 
which  produces  precisely  the  same  phenomena  as  the  mag- 
net itself;  so  hero  the  nerve  is  composed  of  molecules,  each 
one  of  wliich  produces  the  same  currents  as  those  produced 
by  the  nerve  of  which  it  is  a  component  part.  We  are, 
however,  justified  in  this  supposition,  because  we  always  see 
— as  Da  Bois-Reymo^d  has  demonstrated — even  in  the  sev 
eral  small  nerves  ir,  which  we  are  able  to  expose  a  piece  of 
sufficient  size  foi  olwervation,  the  currents  reappear  subject 
to  the  same  laws.  This  arrangement  also  explains  to  us 
why  the  noodle  remains  in  repose  when  two  points,  eqni 
distant  fr'.m  the  equator  and  long  axis,  are  placed  in  con 
neotion.  In  this  case,  as  well  as  in  all  cases  of  a  battery 
clop'-d  with  an  arch  of  like  structure  in  all  its  parts,  what 
wc  said  in  speaking  of  the  Voltaic  pile  holds  true — namely, 
that  in  the  middle  there  is  a  neutral  point,  proceeding  from 
which  on  either  aide  the  tension  increases.  It  explains 
further  that,  when  we  connect  two  points,  unsymmetrical  in 
position  to  the  equator  or  the  long  axis,  that  is,  two  ]H>iuts 
of  uneqiial  tension,  the  needle  in  deflected  in  proportion  to 
the  degree  of  tension;  and,  finally,  it  explains  the  ilirection 
of  the  ourrents,  since  points  of  loss  electric  tension  are  to  be 
considered  as  positive  when  opposed  to  those  of  stronger 
electric  tension. 

Tlie  action  of  electricity  on  the  non-striated  so-called  or- 
ganic moscles  of  the  stouiach,  intestines,  ovaries,  urethra, 
etc.,  is  analogous,  according  to  Du  R-»is-Revinond'8  exj>eri- 
menUi,  to  the  action  on  the  striated  muscles.    The  only  dif 
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fbrence  which  seems  to  exist  between  the  two  forma  is,  that 
the  current  of  the  non-Btriat«d  mTiscles  causes  a  far  less  deflec- 
tion of  the  needle  than  that  of  the  striated  muscles.  The 
longs,  liver,  kidneys,  spleen,  testicles,  skin,  elastic  tissues, 
etc,  fclso  possess  electric  currents  that  are  demonstrable  by 
the  aid  of  the  galvanometer.  These  currents,  however,  arc 
not  governed  by  the  same  laws  that  govern  the  muscle  and 
nerve  currents.  The  sinews,  fasciae,  sheaths  of  the  muscular 
fibres,  etc.,  are  electrically  inactive,  and  only  conduct  the 
currents  of  the  various  tissues. 

On  account  of  their  importance,  we  must  call  especial 
attention  to  two  conclusions  resulting  from  the  theory  just 
adduced : 

1.  Since,  according  to  this  theory,  every  nerve-molecule 
produces  electric  currents  which  are  enclosed  by  the  moist 
membrane  that  surrounds  them  and  by  the  entire  substance 
of  the  nerve,  we  must  always  imagine  the  nerve  in  the  con- 
dition of  a  closed  battery. 

2.  We  must  not  conclude  solely  from  a  slight  deviation 
of  the  needle — which  the  galvanometer  usually  shows,  de- 
spite the  powerful  multiplicator,  when  we  test  the  intensity 
of  the  innscle  <>r  nerve  current — that  the  muscle  or  nerve 
current  is  weak,  for  every  current,  in  whatever  manner 
taken  from  an  animal,  must  be  sustained  as  a  secon- 
darj"  connection,  and  considered  as  a  derivative  current. 
Thns  the  current  indicated  hy  the  galvanometer  shows  but 
•  small  fraction  of  the  currents  that  exist,  not  only  in  the 
inn*clc  f^v'ncrally,  but  even  of  those  currents  which  pass  be- 
tween the  poijits  connecte<l  hy  the  wires  of  the  multiplicator. 

Dn  Bois-Keymond  has  also  shown  that  the  phenomena 
of  the  negative-current  o!»<;illation  cxi!*t  in  the  human  body, 
and  tluit  the  multiplicator  indicates  a  weaker  current  in  a 
mmcle  when  volunturily  contracted  than  when  it  is  in  re- 
po«K.     Joh.  Miiller '  describes  this  experiment  in  the  follow- 
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ing  manner :  "  The  copper  handle  of  an  induction-apparatus 
was  attached  to  the  ends  of  the  two  wires  of  a  multiplicator 
of  37,000  coils.  So  soon  as  we  took  hold  of  theiu  with  our 
moist  hands,  the  needle  of  the  multiplicator  left  the  point 
of  equilibrium,  made  a  few  oscillations,  and  then  became 
quiet  again,  although  perhaps  not  exactly  in  its  original 
position.  If,  now,  we  contracted  the  muscles  of  one  arm 
and  one  hand,  while  we  grasped  the  handle  firmly,  tht 
needle  immediately  turned  from  10  to  20  degrees  toward 
one  side.  Now,  if,  at  the  moment  the  needle  began  to  move 
in  the  opposite  direction,  we  relaxed  the  muscles  of  one  arm 
and  contracted  those  of  the  other,  we  saw  the  needle  go 
still  farther  in  the  contrary  direction.  K  we  changed  in 
this  wise  the  contraction  of  the  muscles  of  the  arms  at  the 
proper  moments,  the  oscillations  ranged  from  40  to  45  de- 
grees on  each  side."  The  needle,  then,  remains  in  repose 
60  long  as  the  circuit  continues  closed  by  the  relaxed  muscles 
of  both  arms ;  the  deviation  which  takes  place  at  the  mo- 
ment of  the  connection  is  probably  the  consequence  of  the 
electric  dissimilarity  arising  from  the  unequal  muscular  ten- 
sion of  the  arms,  aa  well  iis  of  momentary  difference  of  time 
in  the  touch  of  the  hands.  If,  for  example,  we  contract  the 
muscles  of  the  right  arm,  the  current  passes,  in  consequence 
of  the  lessened  electro-motor  activity  in  this  arm,  from  the 
left  arm  through  the  multiplicator  to  the  right  arm,  causing 
the  needle  to  deviate  in  unison  with  this  direction.  If  we 
then  relax  the  muscles  of  the  right  arm,  and  contract  those 
of  the  left,  at  the  moment  when  the  needle  begins  to  return, 
the  current  will  pass  from  the  right  arm  through  the  mul- 
tiplicator to  the  left,  causing  the  needle  to  make  another 
stroke  in  the  opposite  direction,  that  is,  in  the  direction  of 
the  current;  but  this  time  the  deviation  will  be  greater, 
because  the  difference  in  tension  between  the  contracted 
muscles  of  the  left  and  right  arm  is  greater  than  between 
the  contraction  of  the  right  side  and  the  relaxation  of  the 
left. 
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"We  come  now  to  the  electrical  phenomena  exhibited 
by  a  nerve  when  it  is  brought,  at  any  point  in  iU  course, 
into  the  circuit  of  a  constant  battery — a  condition  to  which 
Da  Bois-Ileyniond  has  given  the  name  of  Electrotonus. 
This  oliR^rver'  fi.<und  that,  when  we  j^alvanize  a  piece 
of  nerve  by  means  of  a  current  of  uniform  power,  the 
original  inherent  nerve-current  undergoes  a  change,  and, 
indee<l,  is  uicreased  in  power,  when  the  artificial  current  has 
the  aamo  direction  as  the  inherent  current ;  on  the  contrary, 
the  inherent  current  '\n  weakened,  or  entirely  overcome, 
when  the  artificial  current  flows  in  the  contrary  direction. 
These  manifestations  of  the  electro-tonic  condition  are  desig- 
nated in  nerve  physics  by  the  following  expressions :  The 
piece  of  nerve  between  the  poles  of  the  battery  is  calletl  the 
irritated,  the  piece  in  the  circuit  of  the  mnltiplicator  is 
etl]e<]  the  ilt^ricative.  If  the  nerve-current  is  inercaseil,  it 
b  said  to  he  in  tlie  poaUive  phase  /  if  it  is  decreased,  it  is 
mid  to  Ite  iu  the  negatiee  ph/vie.  The  increase  takes  place 
when  the  positive  electrode  (the  anode)  is  nearest  the  trans- 
verse section,  the  decrease  when  the  ihegatioe  electrode  (the 
cathode)  is  nearest.  Since  the  nerve  has  a  transverse  section 
on  both  side*,  of  the  constant  stream,  the  two  conditions  ap- 
pear simultaneously  on  each  nerve.  On  the  side  of  the  posi- 
tive electrode  the  nerve-current  through  the  electrotonus  is 
increancd  (positive  j)hase  of  the  electrotonus,  or  anelec- 
trotontjs);  on  the  side  of  the  negative  electrode  the  current 
U  weakened  (negative  phase  of  the  electrotonus,  or  catelec- 
trotonus).  The  electrotonic  condition  appears  simulta- 
neously witli  the  closing  of  the  generating  battery,  con- 
tinaes  *o  long  as  the  battery  remains  closeil,  and  disappears 
simultaneously  with  the  opening.  The  degree  of  the  elec- 
trotonic increiwe,  as  well  as  of  the  deflection  of  the  needle 
caused  by  the  increase,  depands  on  a  variety  of  circum- 
stances. It  increases,  not  only  with  the  length  of  the  gal- 
vanized piece  of  nerve,  but  also  with  its  proximity  to  the 
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piece  of  nerve  introduced  into  the  circuit  of  the  multiplica- 
tor ;  it  is  disproportionably  greater  when  the  exciting  current 
flows  longitudinally  than  when  it  crosses  the  nerve  at  a  right 
angle.  The  degree  increases  further  with  the  density  of  tie 
exciting  current ;  it,  however,  soon  reaches  its  maximum, 
beyond  which  no  increase  takes  place.  It  reaches  finnlly, 
uader  like  conditions,  in  a  fresh  and  vigorous  nerve,  a  j>oint 
from  which  it  descends  with  the  decrease  of  nervous  v^igor, 
disappearing  when  the  physiological  powers  of  the  nerve 
cease.  If  a  portion  of  a  muscle  be  traversed  by  a  constant 
current,  it  will  also  be  placed  in  the  electrotonic  condition. 
The  electrotouus  of  the  muscles  differs,  however,  from  that 
of  the  nerves  in  the  following  particulars :  1.  It  continues 
to  increase  in  strength  after  the  electrotonic  current  has 
ceased.  2.  It  is  confined  to  the  portion  through  which  the 
current  flows,  while  the  electrotonus  of  the  nerve  extends 
with  diminished  strength  beyond  this  limit  on  both  sides. 

The  illustration  we  imagined  to  ex])lain  the  phenomena 
of  the  quiescent  current — the  current  produced  by  a  regular 
series  of  peripolar  molecules  embedded  in  a  moist  layer — 
will  serve  to  illustrate  the  elet^trotonns  produced  by  the 
dipolar-nerve  molecules  that  are  arranged  in  the  manner  of 
the  Voltaic  pile.  In  this  case  all  the  nerve-molecules  lying 
between  the  electrodes  wouhl  W  so  aminged,  that  they 
would  turn  their  negative  elements  toward  the  positive  and 
their  jK)sitive  elements  toward  the  negative  electrode.  This 
is  easily  imagined  if  we  suppose  each  perijK)lar  molecule  of 
the  quiescent  current  to  be  composed  of  two  dipolar  mole- 
cules with  their  ]>ositive  zones  toufhing  each  other — such 
molecules  a*  they  are  resolved  into  at  the  closing  of  the  bat- 
tcrj".  This  illustration  ex]>lniii8  all  the  phenomena  of  the 
electrotonic  condition.  On  the  one  hand,  it  shows  how  op- 
posite phases  are  exhibited  at  the  ends  of  a  nerve  traversed 
by  an  electric  current ;  on  the  tttlier,  it  explains  the  degrees 
of  the  electrotonic  condition  incident  to  the  density  of  the 
current-,  the  proximity  to  the  electrodes,  and  finally  to  the 
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angle  at  which  the  electrode  is  brought  into  contact  with  the 
nerve. 

If  an  uninterrupted  electric  current  be  made  to  pass 
through  a  nerve  in  any  part  of  its  course,  whether  in  the 
same  or  in  various  directions,  the  nerve  is  said  to  bo  tetanised 
— an  expression  tliat  is  justified  by  the  fact  that  a  muscle 
connected  with  a  ner\"e  treated  in  the  manner  just  described 
responds,  not  only  with  one  simple  convulsive  jerk,  but  with 
a  series  of  twitches  which  terminate  in  a  contraction  of  con- 
siderable duration,  so  that  the  muscle  may  be  said  to  be  in  a 
tetanic  state.  If  the  tetanized  currents  flow  in  the  same 
direction,  the  interruptions  succeed  each  other  at  certain  in- 
tervals ;  and,  if  the  intensity  of  the  current  is  inconsiderable, 
the  action  becomes  similar  to  that  of  the  continued  current, 
and  the  phase  of  the  electrotonic  condition  appears.  If  the 
tetanized  currents  flow  in  the  same  direction,  appCJiriug  oidy 
momentarily,  b4>th  phases  sixm  fuUow  in  their  usual  form ; 
^le  positive,  however,  is  generally  weaker.  lu  this  case  the 
nerve-current  quickly  decreases,  a-i  in  the  use  of  Saxton's 
battery.  If,  finally,  the  tetanized  currents  flow  in  various 
directions,  the  interriijjtions  follow  each  other  in  rapid  suc- 
oeuiou,  as  with  the  Yolta  induction-apparatus  with  a  Wag- 
ner hammer  attached.  Thus,  under  all  circumstttuces,  the 
ncgative-cnrreut  oscillation  is  secured. 

Of  the  action  of  quiescent  electricity  on  the  animal  tis- 
gaes  on  the  parts  or  the  whole  of  the  animal  body  we  know 
nothing.  Furthermore,  much  as  has  been  said  of  the  effect 
of  the  electric  tension  of  the  atmosphere  on  the  physical 
oooditiun,  etc.,  there  have  thus  far  been  no  experiments 
made  which  furnish  data  to  jastity  the  assertion  that  the 
free  c<in»tant  tension  long  continued  exerts  a  demonstrable 
influence  on  any  animal  part  whatever. 


FOURTH    SECTION. 

THE  ACTION  OF  THB  ELECTRIC  CCBREXTS  ON'  THE  OBQANS  AMD 
TISSUES  OF  THE  AXIMAL  BODY. 

A.   JTte  action  of  the  electric  current  on  the  nerves  and 

muscles. 

Lndwig'a  Lefarboch  der  Pbjsiologie,  toL  L,  pp.  102,  $eq.  E.  Da  Bois-Reymond, 
Untcreuchungeii  iiber  tbieriscbe  Electricitiit,  toL  L,  pp.  303-409 — 282,  teq,, 
etc.  Mimoire  Bur  Temploi  de  I'^lectricit^  eo  H£d.  par  le  Dr.  H.  Valerius. 
Annalea  de  la  Soci£t4  de  M6d.  de  Gand,  toL  xxix.,  pp.  1 I5-IM.  A.  Fick,  Die 
Medicininche  Phvsik,  1856,  pp.  43V,  $eq.  H.  Wundt,  Lehrbucb  der  Fhyri- 
ologie  des  Mengchen.  Erlangen,  1865,  pp.  480,  $eq.  R.  HeideDhayn,  Physi- 
ologiechc  Studien,  Berlin,  1856,  Art.  lU.,  p.  65.  Cber  WiederbersteUang 
der  erloiichcucn  Erregbarkeit  durch  conetante  galTanische  Strume.  C. 
Eckbardt  in  Henle's  und  Pfeuffer'i  ZeiUchrift,  1858,  vol.  iii,  pp.  187,  $eq. 
Eckbardt,  Beitrage  zur  Anatomie  und  Phrsiologie,  Heft  I.  Gietaen, 
1856,  Art  II.  Ueber  den  Einfluas  des  comttanten  galvaniscben  Stromes 
auf  die  Erregbarkeit  der  motoriscben  Xerren.  E.  PSiiger  in  der  Medioin- 
iscben  Central-Zcitung  TOm  15.  M&rz  und  16.  Juli,  1856.  Uebcr  die  durch 
constante  Strome  erzeugte  Ycriinderung  der  motorischen  Xerven.  E.  Pflii- 
ger,  Ucber  das  HemmungsnerTensystera  fur  die  peristalischen  Bewegangea 
der  Gedarme,  Berlin,  1857.  K  Remak,  Galvanotberapie  dea  Nerren-  and 
Uuskelkrankhciten,  Berlin,  1858.  E.  Pfluges,  Cntersucbungen  Sber  die 
PbvKiologie  des  Electrotonus,  Berlin,  1859.  A.  von  Bezold,  Cntersucbun- 
gen Qber  die  electriscbe  Erregung  der  Kenren  und  Muskeln,  Leipug,  1861. 
H.  Ziemssen,  die  Electricitit  in  der  Hedicin,  III.  Auflage,  1866. 

I.     ACTIOS  OF  THE  OUBBENT  ON  UOTOB  NEBVE8  AND  HUSCLBS. 

If  a  motor  nerve  be  subjected  to  the  action  of  only  a 
moderately  intense  iNTEKMnriNO  ctrrest,  there  will  follow, 
in  all  the  muscles  supplied  by  this  nerve,  a  series  of  spas- 
modic contractions,  so  that,  if  the  several  closings  and  open- 
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iugs  of  the  circuit  follow  one  another  slowly,  clonic  or  inter- 
mitting spasuiiS  enisue,  if  they  follow  one  another  rapidly, 
in  such  manner  that  the  new  contraction  begins  before  the 
preceding  has  ceai^ed,  ri^id  or  tonic  spasm  results.  If  this 
condition  has  continued  too  long,  or  if  the  nerve  originally 
poseeaeed  insufficient  irritability,  intermitting  spasms  will 
ensue.  In  the  rigorous  muscle  of  a  frog,  in  the  beginning  at 
least,  t«nic  spasms  may  appear,  if  even  there  are  not  more 
tlian  two  strokes  in  a  second ;  a  less  number  produce  clonic 
spasms  from  the  first. 

Tlie  phenomenon,  that  a  muscle  contracts  only  at  the 
dosing  and  opening  of  the  circuit,  or  only  at  the  moment 
when  the  density  of  the  current  increases  from  nought  to  a 
certain  degree,  or  descends  again  from  this  degree,  but  not 
between  these  two  point*,  when  the  circuit  remains  closed 
and  the  density  remains  unchanged,  finds  its  explanation  in 
the  fiict  that  the  contractions  depend  on  the  changing  of  the 
daisity  of  the  current  with  the  greatest  possible  rapidity. 
For  tliis  reason  Du  Bois-Reyinond  gave  the  following  as 
tlie  first  law  of  the  electric-irritation  experiments : '  "It 
is  not  the  absolute  grade  of  the  current  density  at  each  mo- 
ment to  which  the  motor  neiTc,  by  a  contraction  of  its 
muscle,  resjionds,  but  to  the  change  that  takes  place  in  the 
grade  of  density  fnna  one  moment  to  another.  Thus  the 
power  of  producing  the  contractions  that  follow  these 
changes  is  increased  the  more  rapid  the  changes  are  when 
alike  in  degree,  or  the  greater  they  are  in  a  given  length  of 
time." 

If  we  have,  therefore,  a  given  quantity  of  electricity, 
and  conduct  it  in  a  current  of  unvarying  power  through  a 
muscle,  the  current  intensity  remains  the  same  from  the 
doling  of  the  circuit  to  tlie  opening ;  consequently,  during 
this  time,  no  contractions  take  place.  The  same  quantity, 
conducted  in  an  interrupted  current,  will  produce  tonic  or 
donic  spnams,  according  as  the  interruptions  follow  one  an- 
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other  more  or  less  rapidly.  It  is,  however,  hot  absolutely 
necessary,  in  order  to  produce  the  contractions,  that  the 
current  [)a8sing  over  the  nerve  should  be  closed  or  open, 
since  by  this  means  only  the  greatest  oscillations  of  the  cur- 
rent are  produce<l ;  more  limited  variations  in  the  intensity 
of  the  current  are  sufficient  for  physiological  effects :  for  ex- 
ample, if  we  suddenly  increase  or  decrease  the  intensity  of  the 
current,  or  if  we  suddenly  conduct  away  by  a  closed  circuit 
a  portion  of  the  current  that  passes  over  a  nerve,  or  if  we 
conduct,  as  is  the  case  with  Remak's  "  labile "  currents, 
with  the  current  generators  slowly  over  the  snrface  of  the 
body ;  in  short,  if  we  in  any  way  change  the  resistance,  or 
if  we,  by  chemical  irritation,  etc.,  modify  the  arrangement 
of  the  nerve  molecules. 

If  a  muscle  be  subjected  to  the  action  of  an  interrupted 
current,  only  that  portion  will  contract — either  e.TClusivoly 
or  at  least  much  more  energetically — that  comes  in  direct 
contact  with  the  conductors.  As  a  consequence,  in  order  to 
irritate  a  broad  muscle  by  direct  action  completely  and 
evenly,  wc  must,  little  by  little,  bring  the  conductors  into 
contac-t  witli  all  its  fibres.  The  experiments  of  A.  Pick ' 
Iiave  also  demonstrated  that,  if  an  irritant  reaches  a  bundle 
of  muscular  fibres  only  in  a  limited  portion  of  its  length,  it 
contracts  only  in  sucli  portion  of  its  length — the  irritated 
condition,  consequently,  does  not  extend  over  the  whole 
length  of  the  ranscle — and  that  in  like  manner,  by  the  ap- 
plication of  the  multiplicator  to  a  portion  of  the  muscle 
not  contracted,  the  quiescent  current  continues  unchanged, 
while  tlje  contracte<l  portion  shows  the  negative-current 
oscillation. 

Duchenne  called  the  susceptibility  of  the  muscles  to  con- 
tract under  the  direct  at^'tion  of  the  current  rleetro-muscular 
contraHilitij,  in  contra<li8tinction  to  the  irulirect  action,  that 
is,  the  irritation  of  the  nerve,  called  by  Flourens  motricity. 

'  Ueber  theUweioe  Reixung  Avt  Mufkclbgern  in  Mulc<ehou*a  Cnlenucbun 
gen  tor  Nkturlahrv  dea  Menschen,  vol.  i!.,  p.  62,  tl  tg. 
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The  phenomena  of  the  muscular  contractions  are  nccom- 
panied  by  a  peculiar  sensation,  Duchenne  calls  the  power 
to  experience  this  sensation,  dectro-mugcular  aensibilitij.  It 
has  not  yet  been  decide<l  whether  this  sensibility  is  due  to 
the  sensitive  nerve-fibres  which  are  found  in  all  nerves,  even 
the  motor,  or  whether  it  is  due  to  the  sensitive  nerves  of  the 
tiifrue  surrounding  the  muscle,  as  Remak '  is  inclined  to  be- 
lieve, or  finally,  whether  the  mnscle-nerves  themselves  pro- 
duce the  sensation,  as  Eckhard*  thinks  poesible. 

The  relation  of  the  electro-muscular  contractility  and 
sensibility  varies  in  difierent  indinduals.  Every  mnscle,  in 
a  normal  condition,  possesses  a  certain  amonnt  of  both. 
Sometimes,  however,  there  is  a  slight  ilifference  between  the 
Mune  moscles  of  the  two  sides  of  the  body.  In  diseased  con- 
ditions, both,  or  each  separately,  may  more  or  less  completely 
disappear ;  and  thus  they  become  an  important  aid  in  diag- 
Doeis.     But  this  we  shall  fully  consider  in  Section  YIII. 

The  gradual  difierence  of  the  electro-muscular  contrac- 
tility and  sensibility  between  the  various  muscles  of  the 
same  individual  is  caused  partly  by  anatomical  relations — 
for  example,  in  the  case  of  the  preponderance  of  the  flexors 
of  the  hand  over  the  extensors,  we  require  a  more  powerful 
current  to  produce  a  contraction  of  the  extensor  digt.  com, 
than  a  contraction  of  the  flexor  digt.  com. — partly  by  the 
greater  or  less  abundance  of  the  sensitive  fibres  that  are  dis- 
tributed to  the  motor  nerves,  and  come  in  contact  with  the 
conductors ;  and  partly  by  the  difierence  of  the  resistance 
offered  by  the  cellular  tissue  covering  the  irritated  muscle ; 
and,  above  all,  by  the  thinner  or  thicker  epidermis.  Thus 
the  muscles  of  the  face  arc  generally  very  sensitive,  and 
above  all  the  frontalis,  l>ecause  it  lies  immediately  on  tlie 
bone,  and  consequently,  in  faradizing  it,  the  bone  is  also 
electrized,  and  thus  a  i)eculiar  pain  in  the  Inine  will  be  ex- 
perienced together  witli  the  pain  in  the  muscle.     Then  fol- 

'  Ccbcr  metboiliitrhi.-  Elcctrisirung  gcUhmter  MiMkcIn,  Berlin,  1886,  p.  19. 
'Grundrikgc  tier  I'hyiiologie  dcs  Kcrreng^rstem*,  Uivnecs,  IBM,  p.  118. 
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low  the  orbicularis  palpebr.,  the  levator  labii  sup.  alaeque 
nasi ;  then  the  sphincter  oris,  the  levator  ang.  oris,  the  qnad- 
ratus  and  triangularis  menti ;  and  finally,  the  zygomatic!, 
the  masseter,  buccinator,  etc.  On  the  neck,  the  platysma 
myoides  possesses  an  unusual  degree  of  electro-muscular  con- 
tractility and  sensibility,  also  the  sterno-cleido-mastoidens ; 
on  the  other  hand,  the  muscles  of  the  back  and  abdomen 
are  but  slightly  sensitive.  The  anterior  muscles  of  the  fore- 
arm possess  far  greater  electro-muscular  contractility  and 
sensibility  than  the  posterior  muscles.  The  extensor  digt. 
com.,  extensor  carpi  uln.,  etc.,  possess  a  very  low  grade. 
Finally,  the  tensor  fascite  latse  and  the  muscles  of  the  inner 
portion  of  the  thigh  are  much  more  susceptible  than  the 
muscles  of  the  outer  and  posterior  portions,  partly  on  ac- 
count of  the  greater  supply  of  sensitive  nerves  in  the  skin 
and  on  account  of  the  large  quantity  of  sensitive  fibres  dis- 
tributed to  the  part  by  the  nervus  obturatorius,  partly  on 
account  of  the  thinner  epidermis,  and  partly  on  account  of 
the  more  superficial  sittiation — while  the  electric  current,  in 
order  to  reach  the  muscles  of  the  outer  portion  of  the  thigh, 
must  pass  through  a  thick  epidermis,  a  thin  layer,  com- 
paratively poor  in  sensitive  nerve-fibres,  and  a  thick  layer 
of  adipose  and  cellular  tissue. 

Tlie  contractions  that  arise  by  direct  or  indirect  gal- 
vanic action  are  accompanied  by  a  notable  increase  of 
temperature.  Mattencci '  found  that,  by  the  simple  con- 
tractions of  the  muscles  in  the  frog,  after  the  circulation 
had  entirely  ceased,  the  temperature  was  increased  i"  C. ; 
Ziemssen,  after  a  series  of  careful  experiments,  concludes  that 
the  muscle-contractions  caused  by  faradic  irritation  of  the  mo- 
tor nerves  increase  the  temperature  in  the  contracting  muscles 
and  in  the  skin  of  the  part  according  to  the  grade  and  dura- 
tion of  the  action.  He  was  able,  in  a  seance  of  nineteen 
minutes  (see  Experiment  IV.),  during  which  he  let  the  cur- 

'  Cebcr  Muskelcontraction — Rcfcrat  aus :  Proc.  of  the  Royal  Society,  1866. 
Vol  vUl,  Ko.  22,  in  Virchow'a  Archir,  1857.    Band  xiL,  Heft  L,  p.  118. 
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mil  act  ten  niiTintejs,  including  intemiptionB,  to  cause  an 
increa.-*  of  temperature  of  iA°  C.  In  the  first  minnte  of  the 
moKralar  contraction,  the  mercurj  fell  almost  invariably 
from  0.1°  to  0.5°  C. ;  it  rose,  hoivever,  in  the  thirfl  minute, 
if  the  contraction  was  i)rolonged,  and  then  continued  un- 
changed. Wlien  the  contractione  were  of  moderate  duration, 
after  they  had  ended,  the  merciirv  ro?e  in  the  first  minnte 
mi>*t  rapidly,  but  reached  ito  maximum  height  at  the  first 
irritation  always  in  from  four  to  six  minutes ;  at  the  later 
irritation:*,  it  reached  its  maximum  height  somewhat  sooner. 
The  increase  in  temperature  was  accompanied  by  an  in- 
cn-Mv  in  volume,  which,  when  the  extenaors  were  contracted 
in  the  foreann,  amounted  to  from  |  to  1  cm.,  in  the  thigh 
to  from  1  to  2  cm.  Heidenhain '  ha?  lately  shown  that  the 
abore-mentioned  dnking  of  the  temperature  at  the  begin- 
ning of  the  contractions  has  its  cause  in  the  imperfection 
of  the  experimentj?,  and  that  the  temperature  immediately 
rises  with  the  appearance  of  tetanization,  at  first  slowly,  then 
more  rapidly.  The  tetanus  is  followed  by  an  increase  of 
trarmth  caused  by  oxidation  which  is  produced  by  the  mus- 
calar  contractions,  and  seems  to  promote  the  circulation 
in  M  far,  only,  as  it  furnishes  material  for  the  oxidizing 
jtrooess. 


If  u  motor  nerve  be  subjected  to  the  action  of  a  oonst.vnt 
IXmKEXT  at  the  moment  when  the  circuit  is  closed  and  :it  the 
moment  it  is  opened,  the  muscle  supplied  by  the  nerve 
will  contract :  closing  contraction — opening  contraction- 
Daring  the  time  the  constant  battery  is  closed,  an  effect  is 
either  not  at  all  or  in  a  much  slighter  degree  noticeable. 
Bflinak  •  arrived  at  the  following  results :  1.  Tonic  muscle 
MDtractions  may  also  be  produced  by  the  constant  current, 

'  l(«cbMii»cb«  L«i<tung,  WlnnencntwickloDg  und  Stotnimsati  be)  dcr  Ma*- 
ktlthktigkcit    Eio  Boitng  zur  Theorie  Jer  Muskclkrille.    l«!pxig,  1864. 

•  L.  <-,  p-  ^**.  f^  •"?• 
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but  it  is  necessary  to  conduct  a  powerful  and  painful  current 
over  the  nerve  (from  20  to  50  of  Daniell's  elements).  2.  A 
current  can  cause  unbearable  pain,  without  producing  a 
tonic  contraction,  while  in  another  individual,  or  in  the  same 
individual  at  another  time,  the  same  current  produces 
powerful  contractions,  and  very  little  or  no  pain.  3.  The 
production  of  the  contractions  was  generally  facilitated  by 
the  sudden  application  of  the  electrodes  to  the  nerve ;  cases 
occurred,  however,  in  which  the  contractions  did  not  begin 
in  the  compass  of  the  nerve  until  the  conductor  was  slowly 
withdrawn  from  the  nerve,  with  which  it  had  been  for  about 
a  minute  in  contact.  The  contractions  continued  as  long  as 
the  conductor  acted  on  the  nerve  by  contact  with  the  skin. 
4.  If  the  contractions  did  not  appear  at  the  first  contact, 
they  often  did  at  the  second,  after  the  current  had  traversed 
the  nerve  for  a  minute  or  more.  Eemak  called  the  contrac- 
tion produced  by  the  constant  current  in  the  manner  de- 
scribed the  galvano-tonic  contraction,  to  distinguish  it  from 
the  tetanic  or  clonic  contraction,  which  is  produced  by  fre- 
quent induction-shocks,  or  by  the  frequently-interrupted 
constant  current.  With  regard  to  the  explanation  of  these 
phenomena,  according  to  Ilemak,  the  galvano-tonic  contrac- 
tions, produced  in  the  human  organism  by  the  action  of  the 
constant  current  on  a  nerve,  belong  to  the  list  of  the  phenom- 
ena resulting  from  the  variations  of  the  current  intensity, 
to  which  Du  Bois's  law  concerning  the  current  oscilla- 
tion, already  given,  is  likewise  applicable.  Remak  ob- 
served that  the  tetanus  did  not  appear,  however  power- 
ful the  current,  unless  the  electrodes  were  connected  mth 
the  limbs  by  moist  threads,  or  were  in  direct  contact 
with  the  muscles.  But  if  the  irritability  of  the  mus- 
cular fibres  be  increased,  they  undergo  a  delicate  twitch- 
ing, which  prevents  the  nerve  l)eing  acted  upon  in  a  similar 
manner.  The  bearing  of  the  nerve  will  therefore  be  the 
same  as  when  it  is  alternately  brought  near  to  and  removed 
from  the  most  dense  current,  without  ever  being  entirely 
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wilhdravm  beyond  it«  inflnence,  that  is,  the  component  parts 
of  tbe  nerve  will,  on  account  of  tlie  variable  resistance  intro- 
duced, be  subjected  to  the  action  of  currents  of  variable  den- 
sity, and  consequently  the  musc^les  supplied  by  these  nerves 
will  undergo  contractions,  which  are  either  really  tonic,  that 
is,  without  any  apparent  interruptions,  or  which  are  con- 
cealed from  observation  by  tlie  skin  and  tissue  that  cover 
them.'  5.  The  majority  of  persons,  particularly  young, 
muscular  persons,  showed,  under  like  circumstances,  only 
tonic  contractions  in  the  compass  of  the  galvanized  nerve. 
And  further,  in  the  same  person  a  contraction  was  observed, 
Qow  within  the  compass  of  the  galvanized  nerve,  and  now 
within  the  C45mpass  of  its  antagonist,  on  different  days,  na 
the  result  of  the  same  operation.  The  influence  of  the  will 
in  th«M  casei  did  not  extend  beyond  preventing  the  antago- 

.nistio  contractions;  but  then  there  xisually  followed,  on  the 
l^pearancc  of  the  current,  tonic  contractions  in  the  compass 
of  those  muscles  and  nerves  to  which  the  will  was  directed. 
This  strugjfle  tM^tween  the  antagonistic  group  of  mascles  was 
not  unfrequently  apparent  when  it  was  quite  independent 
of  the  will;  and  it  happened  in  some  instances  that  one  con- 
traction, for  example,  the  flexion,  ceaseil  during  the  flow  of 
tlie  current,  and  passed  to  the  antagonistic,  that  is,  into  the 
CTtcnsion,  and  i^icc  j'eriia.  These  antagonistic  galvano-tonic 
■ins  are  said,  by  the  same  author,  to  l>e  reflex  con- 

: >,  which  proceed  from  the  central  organs,  in  conse- 

qnencG  of  the  irritation  of  the  sensitive  nerves,  which  occurs 
when  they  are  under  electric  inflnence. 

The  opinion  also  formerly  prevailed,  with  regard  to  the 
mnsclt^  tliat  they  rasponde<l  with  contractions  only  to  the 

relo»ing  and  opening  of  the  circuit.  Wundt,  Von  Bczold,  and 
Fick  observe*!,  on  the  contrary,  that  the  muscles  continue 
eontracto<l  so  long  as  the  current  passes  through  them. 
Wnndt,  cpj>ecially,  found  that  when  ho  killeil  animals  with 
cortro^whicb,  as  is  well  known,  destroys  the  irritabilitv  of 

'  L.  c.,  p.  es. 
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the  nerves,  but  not  of  the  muscles — the  convulsive  jerk  at 
the  opening  and  closing  disappeared,  while  the  continued 
contraction  remained.  The  intensity  of  the  current  that 
acts  on  the  nerve  and  muscle  exerts  a  notable  influence  on 
the  extent  and  character  of  the  irritation,  as  well  with  re- 
gard to  the  result  of  each  closing  and  opening  as  with  re- 
gard to  the  result  of  the  continued  closing  of  the  circuit.  In 
the  first  instance,  the  direction  the  constant  current  takes 
is  worthy  of  notice,  according  as  it  is  turned  from  a 
more  central  to  a  more  peripheric  transverse  section  (de- 
scending current),  or  from  a  more  peripheric  to  a  more  cen- 
tral transversa'  section  (ascending  current).  When  the  cur- 
rent is  of  medium  strength,  opening  and  closing  contractions 
follow ;  on  the  contrary,  when  the  current  is  very  strong  or 
very  weak,  only  one  contraction  results,  and,  indeed,  with  a 
weak  ascending  current,  only  a  closing  contraction ;  with  a 
strong  ascending  current,  only  an  opening  contraction ;  .with 
a  strong  descending  current,  only  a  closing  contraction. 

The  law  observed  in  muscular  contractions  accords  per- 
fectly with  the  law  that  governs  nervous  contractions,  when 
the  part  of  the  muscle  directly  irritated  is  separated  from 
the  part  showing  the  irritation  by  its  contractions.  K,  on 
the  contrary,  the  whole  muscle  be  enclosed  in  the  circuit,  the 
most  energetic  contractions  will  generally  be  the  closing,  to 
which,  when  the  current  is  increased,  the  opening  contrac- 
tions will  be  added.  But,  the  wprse  the  nerve  in  the  muscle 
performs  its  functions,  the  more  the  closing  contractions  pre- 
ponderate over  the  opening  contractions.  So  far  as  concerns 
the  consequence  of  the  closing,  the  weakest  and  strongest 
currents  have  no  effect  on  the  motor  nerves,  while  currents 
of  medium  intensity  produce  a  series  of  distinct  twitches  or 
a  tetanic  contraction.  In  the  muscle,  on  the  contrary,  the 
contraction  that  continues  during  the  closing  increases  with 
the  intensity  «f  the  current. 

Tlie  irritability  of  the  nerve  is  of  notable  influence  in 
the  production  of  the  contractions.     In  this  regard,  Du 
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Boift-RevTiiond,  by  experimenting  on  frogs,  arrived  at  the 
following  reaulti  :  1.  Contractions  of  apparently  eqnal 
power  appear  with  the  liighest  grade  of  irrituhility  at  each 
closing  and  opening  of  the  descending  current,  that  is,  from 
the  iqiina]  marrow  toward  the  muscle,  or  with  the  ascending 
current,  from  the  muscle  toward  the  spinal  marrow.  I 
say  ap]>!irent,  bet^ause  the  energy  of  the  contraction  makc> 
a  gradual  distinction  impossible.  2.  With  a  medium  grside 
of  irritability,  on  the  contrary,  which  the  frog  originally 
possesses  or  soon  acquires  through  the  weakening  of  the 
irritability  by  the  current  (see  l)elow),  at  the  dosing  <>f 
the  descending  current,  a  very  powerful  contraction  ap- 
peare;  at  the  cli«irig,  a  very  weak  contraction,  or  perhaps 
nonv  at  »dl.  The  reverse  takes  place  with  the  asceinling 
current — that  is,  at  tlie  closing,  either  a  very  weak  or 
pcrliaps  no  contraction  ensues;  at  the  opening,  a  very 
powerful  contraction.  There  are  many  exceptions  to  the 
rule  established  by  Hitter'  and  verified  by  Nobili.*  For  in- 
stance, we  sometimes  see,  when  imder  a  steady  action  the 
irritability  has  pcnetrute<l  still  deejjer,  the  disconnecting 
contraction  increase  in  relative  strength  to  the  closing  con- 
trtu-tioi),  j»rol>Ml>ly  l>ec!iu?e  the  nerve  has,  in  a  tncjjsure,  Iwt 
its  susceptibility  to  this  irribitiou  by  the  prece<1ing  energetic 
closing  contractions,  while  it  has  retained  its  susceptibility 
for  the  opening  of  the  circuit.  Accortling  to  Longct  ami 
Matl^ncci,'  tliis  reversion  of  the  usual  phenomena  takes 
place  nonually  in  the  anterior  nx>t3  of  the  spinid  nerves  of 
tb«  dog,  rabbit,  frog,  etc.  For,  if  we  let  the  current  act  on 
tlu»o  roots  instead  of  on  the  trunk  of  tlie  nerve,  after  it  leaves 
th«  canal  of  the  i^pinal  nuirrow,  contractions  follow  at  the 
cltMing  and  oiK-ning  of  the  ascending  and  descending  cur- 


■  BeveU,  d*M  cto  bMUodiger  GalTtnUmai  den  tictxmtpronMt  im  Tlii«r> 
rcicliv  IirglclUL  800  Rittcr'a  phyL-cbcns.  Ablundluiigea  in  vhronologuber 
9tAfr.     l/^pfie.  IS"*' 

'  (lie,  Mki,  lS."ia,  L  iliir. 

,  V  mic,  i'(c.,  du  9  Seplcmtire,  li54l,  t,  iSl.,  p.  574. 
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rent,  at  first,  it  is  true,  later ;  however,  the  phenomena  ar- 
range themselves  invariably  so,  that  a  continued  contraction 
follows  the  closing  of  the  ascending  current,  and  a  less 
durable  contraction  follows  the  opening  of  the  descending 
current,  while  both  are  w^anting  at  the  opening  of  the 
ascending  current  and  closing  of  the  descending  current. 
Since  the  nerves  lose  their  vitality  from  the  centre  toward 
the  circumference,  it  may  be  that  the  excitability  in  the  an- 
terior roots  of  the  spinal  nerves  decreases  rapidly  to  a  degree 
where  a  return  of  the  phenomena  occurs,  until  finally,  when 
the  irritability  is  entirely  lost,  no  twitching  at  all  is  ap- 
parent.' 

"We  will  now  treat  of  the  law  in  its  more  specific  sense, 
to  which  these  twitchings  are  subjected ;  that  is,  we  will  an- 
swer the  question  relative  to  the  closing  and  opening  of  the 
circuit,  when  the  current  is  variously  directed,  in  relation  to 
the  motor  and  sensitive  nerves. 

The  law  that  applies  here  is  that  of  Marianini — that  the 
descending  current,  at  the  closing,  after  the  closing,  and  at 
the  opening  of  the  circuit,  causes  more  pain;  while  the 
ascending  current,  at  the  closing  and  opening  of  the  circuit, 
causes  greater  contraction.  Eemak '  succeeded,  with  a  cer- 
tain intensity  of  current — between  20  and  30  of  Daniell's 
elements — in  producing  only  pain  with  the  descending  cur- 
rent, and  only  twitching  with  the  ascending  current,  when 
he  avoided  the  nerves  of  the  skin  running  over  the  biceps 
muscle.  With  a  greater  intensity  of  current — 40  elements, 
and  upward — closing  contractions  were  observed,  not  only 
when  the  current  ascended,  but  also  when  it  descended ; 
they  were,  however,  more  powerful  when  the  current  flowed 
in  the  former  direction.  By  frequently  changing  the  direc- 
tion of  the  current,  and  esj)ecially  by  varying  the  action  of 
the  constant  currents,  this  difierence  may,  it  is  true,  be  ren- 
dered almost  imperceptible.    A  reversion  of  the  law  of  con- 

■  Gilbert  and  Ritter's  Annalen  der  Fhysik,  p.  824. 
*  Galvanotberapie,  p.  114. 
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6tion  fiften  takes  place  in  diseased  limits  in  sucb  a  mauuer, 
U»at  the  ascending  current  causes  more  pain,  wliile  tbe  de- 
scending current  causes  more  twitcliing.  Kemak  found 
further,  that,  when  we  let  the  current  act  in  such  manner 
that  one  conductor  is  in  contact  with  a  point  of  the  nerve, 
while  the  other  is  in  contact  with  any  portion  of  the  body 
{unij>oI<tr  apjyiication  of  tfic  current),  the  jiositive  electrode 
i*  endowed  with  nearly  all  the  functions  which  the  descend- 
ing current  discharges,  and  the  negative  electrode  is  endowed 
with  the  functions  of  the  ascending  current. 

If  we  turn  now  to  the  changes  in  the  irritability  of  the 
nexe  in  the  electrotonus,  which  were  first  studied  by  Eck- 
bard,  and  the  errors  of  whose  assertions  were  corrected  by 
Pflfigcr,  we  shall  find  they  obey,  accDrding  to  the  last-named 
ftuthor,  the  foUowing  law:  If  a  constant  current  he  con- 
ducted over  a  portion  of  a  nerve,  during  its  flow  the  irrita- 
bility will  be  altered,  not  only  in  the  intrajwlar  jwrtion, 
but  also  in  any  given  extrapolar  portion,  in  either  direction, 
iind  It  is  increoM'd  within  the  comj)ass  of  the  negative 
electrtxle,  tlie  cathode ;  on  the  contrary,  if  is  lessened  witli- 
in  the  compass  of  tho  positive  electrode,  the  anode.  The 
law  may  be  thus  expressed :  Every  portion  of  a  nerve  in 
tbe  wrtidition  of  the  catelectrotonus  posse^ses  an  increased, 
and  every  portion  of  nerve  in  the  condition  of  the  anelee- 
trotouus  a  diminished,  irritability.  Between  the  electrodes 
there  is  a  point  at  which  the  catelectrotonus  goes  over  into 
the  auelectrotoiULs,  and  at  which  the  iiritability  remains  un- 
changed. Tho  position  of  this  point  depends  upon  tho  con- 
stont  cnrrent  ;  Uie  stronger  the  i-urreut,  the  nearer  the 
DGftativc  electrode.  In  the  extra-polar  portions,  the  irrita- 
bility decreases  with  tho  withdrawal  of  the  electrode*;,  until 
•t  la-t  it  entirely  eetises. 

Tlio  change-^  in  the  irritability  of  a  muscle  when  it  is  in 
tho  olcctrotonic  condifio!i  differ  from  the  changes  that  take 
place  in  a  nerve,  therein  that  they,  like  the  electrotouic 
condition  itself,  are  confined  to  the  muscle  over  which  flic 
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current  passes.  An  irritation  produced  above  or  below  the 
portion  of  muscle  over  which  the  constant  current  passes 
has,  consequently,  no  influence  on  the  degree  of  the  con- 
tractions. 

Eemak  had  already '  endeavored  to  demonstrate  that  the 
changes  in  the  irritability  of  healthy  and  diseased  nerves  and 
muscles  were  phenomena  resulting  from  the  electrotonic 
conditions,  but  he  failed  to  adduce  the  physical  proof  of  the 
correctness  of  Ids  opinion.  A.  Eulenburg'  succeeded  in 
placing  certain  superficial  motor  nerves  (accessorius,  medi- 
anus,  ulnaris,  peronseus)  and  muscles  (deltoideus  and  oppo- 
nens  poUicis)  in  the  electrotonic  concUtion.  For  example, 
by  bringing  into  contact  with  the  N.  accessorius,  di- 
rectly at  its  entrance  into  the  M.  trapezius,  a  small  button- 
shaped  negative  electrode  of  the  induction  apparatus,  whose 
positive  electrode,  provided  with  a  broader  sui-face,  was 
pressed  to  the  sternum,  and  then  above  the  negative  electrode 
passing  an  ascending  or  descending  current — depending  on 
his  desire  to  test  the  anelectrotonus  or  the  catelectrotonus — 
over  the  X.  accessorius,  in  the  first  case  (descending  extrapo- 
lar  anelectrotonus)  he  was  able  to  prove  that  there  was 
a  negative,  and  in  the  second  ca.se  (descending  extrapolar 
catelectrotonus)  a  positive  increase  of  the  irritability  of 
the  portion  of  nerve  lying  beyond  the  current.  The  experi- 
ments demonstrated,  further,  that  the  amount  of  the  positive 
and  negative  increase,  as  well  as  also  the  duration  of  the 
after-effect  (especially  in  the  catalectrotonus),  generally 
answered  to  the  strength  of  the  current  and  the  duration  of 
closing. 

With  regard  to  the  muscles,  when  the  object  was  to  de- 
monstrate the  intrapolar  anelectrotoims  and  catelectrotonus, 
Eulenburg  proceeded  in  such  wise  that,  in  examining  the  ane- 

'  /..  c,  p.  92. 

•  I't'bor  Elw."trotoni.sircnde  Wirkunpcn  bci  pcrcutaner  Anwendiing  <Ies  con- 
staDtt'n  Stromes  auf  Xcrren  und  Muskcln.  Deutscbea  Arcbiv.  fur  Klin  Mcdicin, 
iu.  Tul.,  1867,  p.  117,  etteq. 
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lectrotonus,  he  placed  tin*  negative  electrode  of  tlie  induction 
current,  apjilied  to  the  muscle  itself,  near  tbo  anode,  and  in  ex- 
amining the  catclectrotonaB  he  placed  the  eleuti'ode  near  the 
catliode.  Here,  aUo,  the  positive  increase  with  the  catelec- 
trutuniis  was  apparent;  the  negJitive  increase  with  tlie  ane- 
lectrotonus  less  bo.  , 

Not  only,  however,  ie  the  irritability  changed,  but  tlie 
rowsjt  TO  ooNiit'cr  the  iBErrABiLnv  is  also  chan^'cd,  be- 
ing diminished  in  the  anelectrotonic  as  well  as  in  the 
catolottrotonic  portions.  Betzold  found  that  this  decrease 
in  the  rapidity  of  transmission  reaches  its  maximum  near 
tlwj  electrodes,  and  sinks  from  these  points  toward  the  intra- 
polar  as  well  aa  toward  the  extr«iK>hir  portions,  but  the  de- 
crease extends  farther  on  the  aide  »f  the  anode  than  un  the 
iidc  of  the  cathode.  Another  phenomenon,  also  discovered 
by  Betzold,  is  connected  with  this  decreased  conductivity 
in  the  elcctrotonus,  that  it  is  longer  before  the  twitching 
appc-ars,  when  the  nerve  is  irritated  by  the  closing  of  chain 
currents  (rrwE  of  the  latent  iKurrATiox),  than  when  by 
opening  shocks.  If  it  is  a  descending  current,  this  delay  is 
noticeable  witli  weak  currents  only ;  with  stronger  currents 
the  twitchings  imnR-diately  apj^ear.  If,  however,  it  is  an 
aaceudiiig  current,  so  that  the  stimulus  must  pass  tlie  point 
traversed  by  the  current  and  the  anelectrotonic  point  before 
■hing  appears,  the  moment  of  the  latent  irritation 

.lu  be  noticeable.     These  facts  can  be  explained  only 

hj  admitting — 1.  That  at  every  entrance  of  a  constant  cur- 
rent into  the  nerve  a  moment  of  preparation  transpires 
beftire  the  irritation  appears,  which  preparatory  moment 
graduall}'  decreases  with  the  increase  in  the  intensity  of  the 
current;  tmd  2.  That  at  each  closing  nf  a  constant  current, 
tlto  irritation  takes  place  only  at  the  cathode,  and  the  por- 
tions «<f  nerve  and  nmscio  near  the  anode  are  only  irritated, 
if  at  all,  by  the  transmission  of  the  irritability  induced  by 
the  negative  pole.  A  delay  in  the  conductivity  takes  place 
in  an   elcctrotonic  muscle  a^  well  as  in  a  nerve,  but  the 
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delay  of  tlie  conductivity  does  not  extend  beyond  the  electro- 
tonic  portion. 

The  afteb-action  of  the  eleotrotonus  is  manifold.  On 
the  one  hand  it  consists  in  change  of  irritability,  which  re- 
mains for  a  time  after  the  electrotonus  ceases,  and  on  the 
other  hand  in  an  irritation  that  accompanies  the  transition 
from  the  electrotonus  to  the  usual  condition.  The  first  of 
these  conditions  consists,  according  to  the  position  of  the 
electrodes,  in  an  increased  imtability  (jjositive  modifica- 
tion) or  in  a  diminished  in'itability  (negative  modification). 
After  its  disappearance,  the  catelectrotonus  leaves  a  neg- 
ative modification  of  short  duration  behind,  which  soon 
gives  way  to  a  positive  modification  of  greater  duration, 
while  the  anelectrotonus  is  immediately  transformed  into 
a  gradually-increasing  positive  modification.  The  second 
after-action  of  the  constant  current — the  irritation  with  the 
open  circuit — ^is  caused  by  the  disappearance  of  the  anelec- 
trotonus, and  generally  manifests  itself  by  an  opening  con- 
traction, but  sometimes,  when  the  constant  current  is  of  a 
certain  duration,  by  an  opening  tetanus.  Its  seat  is  at  the 
anode.  Those  transverse  sections  of  nerves  or  muscles  that 
are  near  the  cutliode  are  placed  in  an  irritated  condition,  if 
at  all,  only  by  the  transmission  of  the  stimulus  proceeding 
from  the  positive  pole. 

In  the  muscle,  this  after-action,  as  well  as  the  direct 
action  of  the  electrotonus,  is  confined  to  the  portion  traversed 
by  the  current.  The  opening  of  a  constant  current,  that  has 
passed  over  a  nniscle  for  a  length  of  time,  is  followed  by  a 
continued  contraction  of  the  muscle,  which  relaxes  very 
slowly.  By  closing  the  antagonistic  current,  the  contraction 
is  increased ;  by  closing  the  currents  flowing  in  the  same 
direction,  it  is  dissolved.  Betzold  thinks  he  is  justified,  by 
the  results  of  his  experiments,  in  coming  to  the  conclusion 
that  the  irritating  action  of  the  galvanic  current  is  due  to 
the  chemical  eifecta  produced  by  the  current  in  the  conduc- 
tors over  which  it  flows,  and  that  the  electric  irritation  is 
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Dotbing  else  tlian  a  certaiu  form  of  chemical  irritation,  whose 
pTOcess,  like  the  hydrogen-generating  process,  during  the 
closing  of  the  current,  appears  directly  only  at  the  negative 
pole. 

We  have  an  additional  after-action  in  the  modification 
of  the  irritability  of  the  nerves,  which  is  produced  by  the 
change  in  the  direction  of  the  current.  Ritter,  who  experi- 
menttMl  with  weak  Voltaic  piles,  found  that,  when  we  let  a 
frog's  thigh  remain  for  from  thirty  minutes  to  an  hour  in  a 
closetl  circuit,  its  irritability  changes.  Then,  with  a  descend- 
ing current,  no  contraction  will  follow  either  the  opening  or 
closing  of  the  circuit ;  with  an  ascending  current,  on  the 
\  the  contractions  increase  in  strength  the  longer  the 
•-  _,  ii  continued,  until  at  la«t  tetanus  follows  the  opening 
of  the  circuit.  According  to  Yolta,  who  experimented  with 
a  more  powerful  apparatus,  both  flirections  of  the  current  are 
depressing  in  their  effects ;  the  nerve,  consequently,  no  mat- 
ter what  the  direction  of  the  constant  current  is,  remains  mo- 
tionless. But,  if  we  now  change  the  direction  of  the  current, 
eo  that,  for  example,  the  nerve  is  traversed  by  an  ascending 
instead  of  a  descending  current,  it  will  be  found  to  be  again 
irritable  (Voltaic  change).  According  to  him,  therefore,  the 
ascending  as  well  iis  the  descending  current  would  change 
the  irritability  of  the  nerve  in  such  wise,  that  it  renders 
Ibc  nervo  insensitive  to  the  stimulus  of  the  direction  of  its 
own  current,  and  8<ai»itive  to  the  antagonistic  current.  J. 
BoeenUial '  has  given  the  subject  a  thorough  examination, 
and  has  sncceodod  in  bringing  all  the  facts  relative  to  it  un- 
der the  following  law ;  "  Every  constant  current  that  for  a 
length  of  time  passes  fiver  a  motor  nerve  places  it  in  a  con- 
dition in  which  the  irritability  is  increased  for  the  opening 
of  the  iipproaching  current  and  the  closing  of  the  antago- 
nist ;  on  the  contrary,  it  is  diminished  for  the  closing  of  the 
former  and  the  opening  of  the  latter." 

■  Jlonalshcricht  der  Eonlgt.  Preass.  Aodemie  dor  Wiucasduften  zu  B«n 
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A  further  action  of  the  constant  current  on  the  muscles 
consists  in  the  reestablishing  of  their  extinct  irritability. 
Heidenhajn  was  the  first  to  discover'  that  a  muscle,  that 
by  fatigue  or  maltreatment  of  any  kind — provided  its  vi- 
tality has  not  been  entirely  destroyed — ^has  lost  its  irrita- 
bility, will  recover  it,  if  the  muscle  be  subjected  for  thirty 
seconds  or  more  to  the  action  of  a  sufficiently  powerftil 
(say  from  twenty-five  of  Daniell's  elements)  constant  cur- 
rent. The  two  directions,  however,  are  notably  unlike. 
The  descending  current  is  weaker  in  its  action,  and  loses  its 
powers  sooner,  than  the  ascending.  If  the  irritability  of  a 
muscle  has  been  reestablished  by  a  constant  current  in  this 
manner,  the  electrical  stimulus  has  a  peculiar  efiect  on  it. 
Thus,  if  a  constant  current  has  passed  over  a  non-irritable 
muscle  for  a  length  of  time  in  a  certain  direction,  a  contrac- 
tion can  be  obtained,  under  the  most  favorable  circum- 
stances, by  oj^ening  tliis  current  or  closing  its  antagonist. 
If,  also,  for  example,  the  ascending  current  be  used  to  re- 
establish tlie  conductivity,  contractions  will  be  obtained, 
tinder  the  most  favorable  circumstances,  by  opening  the 
ascending  or  closing  the  descending  current.  What  Ileiden- 
hayn  in  this  manner  demonstrated  on  frogs,  Kemak  observed 
on  the  liWng  person.  As  a  result  of  his  experiments,  he 
arrives  at  tl»e  following  conclusions :  a.  The  constant  cur- 
rent increases  the  irritability  in  the  sensitive  as  well  as  in 
the  motor  nerves,  h.  It  increases  the  power  of  a  muscle 
pr(»duccd  by  the  influence  of  an  in<hu'tion  current.  If,  for 
example,  we  have  tested  the  contractility  of  a  muscle  (the 
biceps,  for  instance)  by  means  of  a  weak  extra-current  con- 
ducted over  the  ner\'e,  and  have  found  it  to  be  feeble,  and 
then  conduct  a  constant  current  of  from  20  to  25  elements, 
for  from  15  to  60  seconds,  over  the  nerve  and  muscle,  the 
equally-intense  in<luction  current  will  now  be  able  to  effect 
a  conijtlcte  elevation  of  the  upper  arm.  Fick'  contends 
that  similar  e.xperinients  on  himself  produced  negative  re- 
'  X.  <r.  » L.  <•.,  p.  4«1. 
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salts,  and  is,  therefore,  of  opinion  that  the  revituliziiig  of  an 
exhansttM.!  muscle  on  the  living  subject,  by  the  ase  of  the 
constant  current,  as  recomnienfleil  by  Hcidcnhayn,  is  hardly 
possible.  The  result  of  my  own  obeen-ations  inclines  me 
to  Ketnak's  ojiiniou.  Especially  in  a  ca«e  of  congenital 
facial  paralysis  of  the  right  s-ide  in  a  young  man  of  twenty- 
four,  tlie  reactive  jK>wer  for  the  intermitting  current  was 
always  increased,  after  subjecting  the  frontalis  for  30  or  40 
secondt^  to  the  action  of  a  constant  current  of  from  12  to 
16  element*.  The  patient  also  asserted  that  the  feeling  of 
oonlraction  was  juuch  stronger  than  Ix-fore.  In  like  man- 
ner, by  means  of  an  intense  current,  I  was  enabled,  in  sev- 
eral cased  of  lead  ])araly^is,  to  increase  the  reaction  of  the 
extenfiora  against  the  induced  current.  Itemak,  at  the 
same  time,  observed'  that  the  irritability  of  the  muscles 
and  nerviw  for  induced  currents,  and  for  the  entrance  and 
exit  of  constant  currents,  so  far  as  we  can  judge,  as  a  rule, 
il  «q«al ;  that  there  are  cases,  however,  in  healthy,  and, 
vf  course,  more  frequently  in  diseased,  liinlMS,  where  the 
irritability  for  one  or  the  other  current  w  gre^iter.  After 
Baierlacher,  Schulz,  Meyer,  and  Ziemssen  had  published 
a  series  of  cases — all  of  them  of  facial  paralysis — which 
g^w  as  their  result,  that  in  completely  paralyzed  mus- 
cles and  nerves  the  irritn1»ility  for  the  constant  current  is 
sometimes  not  only  bUr^tainod,  but  even  increased,  while 
the  irritability  for  the  interrupted  current  entirely  ceivses ; 
and  after  much  labor  had  1)een  expended  in  vain  endeavors 
to  explain  thi-se  jthenomena  satisfactorily,  Neumann  in- 
stituted u  scries  of  exi>eriments  on  art  apjiropriate  case 
of  facial  paralysis,*  in  order  to  test  physically  the  differen- 
tia] action  of  the  induced  and  constant  currents,  which 
proved  that  a  momentary  duration  of  the  constant  current 
produces  the  irritating  effects  on  paralyzed  muscles  and 
nerves,  while  these  effects  cannot  be  obtained  by  induced 
cnrrents  of  momentary  duration.     Briickner's  experiments 

*  /.  e,  (k.  08.  *  Deutnoba  Klinik,  ISM,  No.  i. 
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on  several  patients  affected  with  paralysis  with  fatty  de- 
generation and  atrophy,'  and  Ziemssen's  observations  on 
paralysis  of  the  nerves  of  the  arm,*  prove  the  correctness 
of  Neumann's  views. 

In  conclusion,  we  must  speak  of  the  so-called  paralyzing 
action  of  the  constant  current.  Valentine  *  was  the  first  to 
assert  that  the  constant  current,  so  long  as  it  traverses  a 
portion  of  nerve  with  a  given  intensity,  renders  it  incapable 
of  transmitting  contraction-producing  stimulus.  Matteucci 
attained  similar  results  by  a  different  series  of  experiments, 
and  consequently  recommended  the  application  of  the  con- 
tinued current  as  a  remedy  for  tetanus.  He  tetanized  frogs 
with  strychnia,  and  then  subjected  them  to  the  action  of  a 
direct  continued  current.  The  frogs  died  without  any  of 
the  usual  'convulsions  that  accompany  death  caused  by 
strj-chnia.  Later,  Eckhard*  made  some  experiments  to 
discover  the  effect  of  the  electrical  stimulus  on  the  nerves 
of  the  muscles,  when  a  part  of  the  nerve  is  subjected  to 
the  action  of  a  continued  current,  and  found  that  in  this 
case  contractions  followed  neitlier  the  mechanical  nor 
chemical  irritation,  nor  even  the  stimulus  of  the  inter- 
rupted current.  In  other  words,  the  nerve  is  paralyzed  so 
long  as  any  portion  of  it  is  subjected  to  the  action  of  a  con- 
tinued current.  The  following  peculiarities  resulted  from  the 
application  of  the  interrupted  current  as  an  irritant:  1.  The 
relation  between  the  intensity  of  the  interrupted  and  con- 
stant currents  is  not  imimportant.  If  the  latter  should 
neutralize  the  action  of  the  former,  it  must  not  sink  below 
a  certain  degree.  2.  The  paralyzing  effect  of  the  constant 
current  is  more  apparent  when  it  is  placed  between  the 
muscle  and  the  irritating  battery  than  between  the  irritating 
batterv  and  free  end  of  the  nerve.     3.  The  ascending  direc- 

■  Dciitsdir  Klinik,  1865,  Xo.  SO. 

'  Ek-otricitiit  in  der  Mcdicin,  Kd  e<l.,  1866,  p.  90,  et  teq.,  and  pp.  73-95. 

•  Lchrbiich  dor  Physiologic  dcs  Menschen,  vol.  ii.,  sec.  ii.,  p.  666,  1848. 

*  Denlc  and  Pfeuffer,  /.  e. 
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tion  of  tlie  current  in  tlie  eoastant  circuit  neutralizes  more 
powerful  irritating  currents   than  the  descending.     From 

.theee  facts  Eckhard  came  to  the  following  conclusions: 
Every  muscular  ctnitraction  to  be  expected  under  the  influ- 
ence of  any  irritation  whatever  can  be  avoided  by  means  of 
it  citnstant  current,  and  every  tetanui?  already  existing  may 
in  like  manner  Ik;  removed.  An  additional  series  of  exj)eri- 
tncQts  led  Eckhard,'  in  partial  contradiction  to  the  above 
statcmenfi*,  to  the  following  results :  1.  If  a  constant  cur- 
rent flows  upward  in  a  motor  nerve,  its  irritability  is  de- 
crcaired  under  the  influence  of  every  form  of  irritation,  no 
matter  at  what  point  of  the  nerve  it  is  applied.  2.  But,  if 
the  current  descends,  a  decrease  of  irritability  will  take 
pL-w?e  in  and  alwve  the  galvanized  portion  only ;  on  the  con- 
trary, the  irritability  of  the  jwrtion  below  the  negative  elec- 
tnxle  will  be  increaiicd.  Pfliigcr  has  shown  that  not  only 
thase  contradictions,  but  also  the  errors  in  the  last  two  a»- 
eertions  of  EcUhnrd,  were  due  mainly  to  the  fact  that  he  did 
fiot  consider  the  great  dependency  of  the  phenomena,  in 

•these  cases,  on  the  intensity  of  the  constant  current.  In 
consideration  of  this  fact,  the  above-named  results,  accord- 
ing to  Pfliigcr,' should  be  exj>ressed  as  follows:    1.  TVTieu 

*  We  irritate  a  motor  nerve  above  a  constant  ascending  cur- 
rent whose  intensity  does  not  pass  a  certain  grade,  the  con- 
tnictioTis  are  not  weakened,  as  Eckhard  supposed,  but  the 
reverse  h>  true  of  the  descending  current  of  like  intensity, 
when  the  irritation  takes  place  above  it.    It  is  only  when 

,tljp  intensity  of  the  current  passes  a  certain  degree,  that  re- 

'vults  are  reversed.  2.  The  other  statement  of  Eckhard,  that 
with  the  ^icending  constant  current  the  irritability  of  the 
nerve  at  every  j>oiiit  is  de<!rcased,  is  also  in  the  main  incor- 
rect. If,  for  example,  the  cun'ont  does  not  pass  a  certain  de- 
gree, tilt!  contractions  produced  by  irritating  a  portion  of  the 
nerve  above  the  portion  rejiched  by  the  constant  current  are 

<  Beitriiff  xur  Aunt.  I'liysiol.,  18SS,  L  c 

•  Crlier  lUs  IIcmmiingsnerrcneysUMn,  etc.,  L  «.,  p.  8. 
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by  no  means  weakened — on  the  contrary,  they  are  singularly 
strengthened.  But  if  the  current  passes  a  certain  intensity, 
then  the  contrary  is  true,  that  is,  the  contractions  are 
weakened. 


Directly  connected  with  the  changes  that  are  produced 
in  the  nerve  and  muscle  by  the  electrotonus  are  those 
changes  of  irritability  which  are  occasioned  by  the  irrita- 
tion itself,  as  well  as  by  a  variety  of  other  influences,  tem- 
perature, etc. — considerations  which,  on  account  of  their 
practical  importance,  we  shotild  not  fail  to  notice  in  this 
connection : 

1.  By  the  irritation  itself  sometimes  an  increase  and  some- 
times a  decrease  of  irritability  will  be  produced.  The  first  is 
observed  when  the  stimulants  follow  one  another  with  mod- 
erate rapidity,  neither  too  quickly  nor  too  slowly,  and  do 
not  paris  a  certain  duration  and  intensity.  If  the  stimulants 
follow  too  rapidly,  if  they  are  too  violent  or  too  durable,  a 
decrease  of  irritability  will  be  quickly  noticeable.  The  in- 
crease of  the  irritability  by  the  irritation  can,  according  to 
Wundt's  observations,  be  so  considerable,  that,  for  example, 
an  induction  shock,  that  at  first  only  stills  a  weak  twitching, 
finally  produces  a  forcible  and  durable  tetanus.  Wundt 
found  also  that,  by  the  use  of  induction  shocks  of  short  dura- 
tion, a  difference  existed,  depending  on  the  direction  of  the 
latter.  Descending  induction  shocks  proved  much  more  effec- 
tive than  ascending,  probably  because  in  the  latter  case  the 
irritation  at  the  cathode  must  pass  the  anelectrotonic  inter- 
ception l)efore  reaching  the  muscle,  while  with  the  descend- 
ing current  the  irritation  is  produced  on  the  side  toward  the 
muscle.  Hence  it  is  that  an  increase  of  irritability  pro- 
duced by  a  descending  induction  current  is  increased  by  a 
constant  current  flowing  in  the  same  direction,  and,  on  the 
contrary,  decreased  by  a  constant  current  flowing  in  the 
contrary  direction.     The  decrease  in  irritability  caused  by 
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Ion  or  fatigue  ii^  observed  especially  when  the  :itiinn- 
follow  one  another  rapidly  or  are  too  intons^e.  Thus?, 
(r(>qucDt  interruptions  of  the  current  of  a  powerful  battery, 
ai-  well  as  the  individual  shocks  of  a  powerful  induction 
current,  have  but  little  influeuce.  So  we  see,  further,  not 
anfroqnenUy,  in  pathological  conditions  in  which  a  powerful 
induction  current  ir-  nece^isary  to  produce  muscular  contrac- 
tion, that  after  a  time  it  faik  to  produce  any  contraction 
Trhatever.  Further,  the  contraction,  when  the  individual 
twitchinjji-  have  become  resolved  into  a  continued  (tetanic) 
c«»ntrBi:tion,  decreases,  at  tirst  rapidly,  and  later  more  and 
more  slowly.     If  a  mui>cle  has  been  contracted  for  a  short 

.  time  only,  it«  own  inherent  current — which,  by  the  dimin- 
i«he<l  deviation  of  tlie  galvanometer  needle,  has  indicated  a 
change  in  its  molecular  coudition — by  the  immediate  return 
of  the  neeclle  to  its  original  po^ition,  indicates  the  undimin- 
i«he«l  strength  of  the  muscular  current ;  if,  however,  the 

'  nnscuhir  contraction  lias  been  of  longer  duration,  the  needle 
will  take  more  time  to  return  to  its  original  position. 
Brown-S&juanl's  experiments  on  the  enervating  effects  of 
tlie  oU'ctric  current  are  highly  interesting  to  the  student  of 
thes«  phenomena.'  Ho  sulijected  the  hind-leg  of  a  rabbit 
to  the  action  of  a  powerfid  magneto-electric  cniTent,  and 
tlicn  killed  the  animal.  Two  and  a  half  hours  afterward, 
tbo  electrized  limb  was  found  to  have  stiffened,  while  the 
otLf r  hind-leg  was  still  limber ;  two  hours  later,  the  rigi<lity 
of  the  faradized  limb  l)egan  to  decrease,  while  it  just  began 
in  the  limb  tliat  was  not  faradized.  A  week  later,  the 
f  \as  in  a  state  of  decomj^osition,  while  the  latter  was 

J jd.  He  then  took  another  rabbit,  cut  off  both  foro- 
l«^  and  subjected  one  of  them  to  the  action  of  an  electric 
cnrrent.  The  muscular  irritability  decrea.*ed  slowly,  until, 
at  the  expiration  of  ten  minutes,  it  had  so  far  disappeared, 
that  rigiility  began  to  bo  apparent.  The  other  extremity 
WW  Btill  irritable.     In  half  an  hour,  the  rigidity  of  the  fara- 

■  Gaz.  Mid.  do  Paris,  IS49,  pp.  881  and  999. 
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dized  limb  began  to  decrease,  while  it  was  five  hours  before 
there  was  any  appearance  of  rigidity  in  the  other.  In  a  cor- 
responding manner,  decomposition  had  made  considerable 
progress  in  one  extremity,  while  the  other  was  still  rigid. 

2.  The  irritability  is  preserved  by  the  connection  of  the 
nerve  with  the  brain  and  spinal  marrow.  In  the  living  ani- 
mal, a  portion  of  nerve  separated  from  the  brain  or  spinal 
marrow  changes  its  microscopic  character  after  five  or  six 
days,  and  has  then  entirely  lost  its  irritability.  The  muscles 
retain  their  irritability  longer.  In  reference  to  these  phe- 
nomena, Valli  was  the  first  to  assert '  that  the  vitality  of  the 
motor  nerves  was  more  in  their  ramifications  than  in  their 
origins.  In  some  cases,  w^here  the  irritation  of  a  portion  of 
nerve  situated  near  the  origin  failed  to  produce  muscular 
contractions,  they  followed  the  irritation  of  a  portion  of  the 
same  nerve  lying  near  the  periphery.  Nysten's  law,  accord- 
ing to  which  the  rigidity  of  death  proceeds  from  the  portions 
nearer  the  brain  toward  the  more  distant,  in  the  axis  of  the 
brain  and  spinal  marrow  from  above  downward,  in  every 
nerve  from  its  origin  toward  its  ramifications  in  the  muscles, 
is  a  strong  argument  in  favor  of  the  correctness  of  Yalli's 
theory.  Mattencci  and  L<inget  *  tell  us  that  they  have  ob- 
served directly  opposite  phenomena  in  experimenting  on 
the  sensitive  nerves,  which  lose  their  vitality  first  in  their 
ramifications  in  the  skin,  and  last  at  their  origin  in  the  brain 
and  spinal  marrow,  and  consequently  the  portions  nearest 
the  nervous  centres  retain  their  irritability  longer  than  those 
near  the  periphery.  These  experiments  with  the  sensitive 
nerves,  on  account  of  the  difliculties  attending  them,  have 
not,  as  yet,  been  verified.  Ritter  thought  he  had  also  dis- 
covered that  the  irritability  of  the  flexors  was  much  less 
than  that  of  the  extensors ;  yet  the  difference  between  the 
two  consists  only  in  the  fact  that  the  flexors  sooner  cease  to 
react  under  the  influence  of  the  electric  stimulus  than  the 

■  See  Du  BolA-Rcnaond,  I  e.,  toL  L,  pp.  822-8SA. 
•  Arch.  Gin.  de  Mid.,  1847. 
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extensors,  and  are  the  Gnt  to  umlergti  decomposition,  per- 
haps because  the  former  are  in  connection  with  a  higher 
point  of  the  spinal  miirrow  than  the  latter. 

3.  Intemiption  of  the  circnlation  also  weakens  the  irrita- 
bility. If  we  separate  the  lower  from  the  upper  portion  of 
a  frog  in  Buch  a  manner  that  they  are  connected  by  the 
nerve  only,  tlie  irritability  nevertheless  continues  for  several 
dttjB,  although  the  nerves  of  parts  well  supplied  with  blood 
retain  their  irritability  longer  than  those  of  parts  poorly 
enpplied.  Kiliau'  found  that  if  we  open  a  blood-vessel  of 
one  leg  of  a  frog,  jnst  killed,  and  extract  the  blood,  while  in 
the  other  leg  the  blood  is  retained,  and  then  irritate  the 
nerves  of  both  extremities  until  no  more  contractions  ensue, 
the  nerves  of  the  limb  retaining  its  blood  will  soon  recover 
90  that  renewed  irritation  will  reproduce  the  contractions, 
wliile  the  nerves  of  the  other  (l^loodless)  limb  will  have  en- 
tirely lost  their  snsceptibility  to  electric  irritation.  Brown- 
8dqnar<J '  tied  the  aorta  of  a  rabbit,  above  the  atorise  renale.'*, 
and  the  mnscles  of  the  hind  legs  a  few  hours  afterward 
oeued  to  contract  in  response  to  electrical  irritation.  Wlien 
he  loosened  the  ligature,  however,  the  muscular  irritability 
returned. 

4-.  Bruises,  lacerations,  pressure,  too  high  or  too  low  tem- 
perature, notable  derangement  of  nervous  nutrition,  in  short, 
every  thing  that  changes  the  nerve  chemically,  decreases  the 
'  lity.  As  for  the  influence  of  the  temperature,  Eok- 
iind  that  the  nerves  of  a  frog  in  water  of  0°  Reaumur 
henune  insensible  in  45  seconds,  and  in  water  from  —S"  to 
—H^  they  become  immediately  insensible.  At  -1-30°  R. 
their  suscejitibility  to  irritation  continued  from  12  to  13 
seconds,  and  at  from  -f  5.')°  to  +60°  R.  the  suBceptibility 
vras  only  momentary.      Rosenthal  *  found  that  the  motor 

'  Tcnucho  uebcr  Rostilution  d«r  Kcrvcn — Errogb&rkcit  nacb  dom  Todc 
CaaMan,  1R5T. 

•  Our.  VM.,  1881,  No.  87. 

'  IMxr  den  Einflius  holiprcr  Teropetiturgnde  taf  Uoterttohe  yarreii. 
XolU  in  dor  Hodo.  Central  J^dtung,  183V,  Ho.  W. 
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nerves  lose  their  sensibility  at  about  +70°  C,  and  that 
they  retain  it  for  a  time  at  a  lower  temperature,  for  ex- 
ample, at  +60°,  about  4  or  5  seconds;  at  +50°,  about  16 
seconds ;  at  +40°,  more  than  10  minutes,  etc.,  that  is,  much 
longer  than  Eckhard  states.  On  the  contrary,  the  higher  the 
temperature,  provided  it  does  not  pass  a  certain  limit,  the 
greater  the  irritability.  Thus  Schelske'  found,  in  experi- 
menting with  the  nerve  of  a  frog,  that  an  irritation  that  waa 
Insufficient  to  overcome  a  contraction  at  15°  C,  was  quite 
sufficient  at  18°  C.  An  elevation  to  36°  C.  caused  a  sudden 
increase,  and  then  a  continued  decrease  of  the  irritability. 
Important  disturbances  of  nutrition  supervening,  the  nerve- 
fibres — the  oily  matter  of  which  has  coagulated — no  longer 
react  under  electric  irritation.  A  certain  decomposition 
takes  place  in  the  muscular  fibres  of  long-paralyzed  limbs. 
They  appear  paler  and  softer,  lose  their  contractility,  but 
preserve  their  transverse  fibres.  In  these  cases  better  nutri- 
tion may  restore  the  contractility.  If,  however,  the  muscular 
fibres  have  degenerated  into  fat  or  cellular  tissue,  the  irrita- 
bility is  hopelessly  lost. 


n.      THE    EFFECT  OF  THE    ELEOTBIO   OnHBENT    ON   THE   NEBTE8 
OF  SENSE   AND  THE  SENSOBT  NEBVES. 

While  on  the  irritation  of  the  motory  nerves  the  resulting 
phenomena  are  increased  through  the  fluctuation  of  the  cur- 
rent, it  is  otherwise  with  the  special  nerves  of  sense  and  the 
sensory  nerves.  It  is  true  that  their  activity  is  heightened 
through  the  fluctuation  of  the  current's  intensity,  but  this 
also  takes  place  when  there  is  a  gradual  lessening  of  the 
irritation,  even  during  the  closure  of  the  circuit.  In  other 
respects  the  sensory  nerves  behave  as  the  motory — only, 

'  Ueber  die  Verindeningen  der  Erregbukdt  durch  Wiime.    Haidelbetg, 
ISftO. 


tBETTABIUTT   OF   TUB  BKHr. 


69 


since,  on  the  other  hand,  the  central  nerve-end  lies  nearer 
Ut  the  orjyan  perceinug  tlie  sensation  than  the  pterijihcral 
end,  the  law  of  tlie  electrical  sensations  assumes  nn  opposite 
exj)re5sion  to  the  law  of  contraction,  i.  e.,  by  a  descending 
weJik  current  there  is  only  a  sensation  on  closing  the  circuit ; 
by  a  descending  strong  current  there  is  only  a  sensatiou  on 
oj^ening  the  circuit ;  while,  on  the  contrary,  by  an  ascending 
current,  the  sensation  on  closing  the  circuit  increases  with 
the  strength  of  the  current. 

If  we  allow  the  interrupted  current  to  work  on  the  skin, 
the  following  sensations  differ  according  to  the  strength  of 
the  current,  the  frequency  of  the  shocks,  and  the  form  of  the 
iconductors,  and  vary  from  a  light  tickling,  pricking,  burning 
ensfttion  to  the  most  severe  jiain.  The  increase  of  the  pain 
with  the  greater  frequency  of  the  shocks,  arises  from  the  fact 
Ltliat  the  nerves  of  sense  and  the  sensory  nerves  have  the 
cnliarity  of  perceiving  sensations  for  some  time  afW  the 
un])re88ion  is  made.  A  single  shock  of  an  induction  appa- 
atus  causes  only  a  light  sensation  ;  if,  howeve'r,  to  this  there 
allows  (juickly  a  second,  the  sensation  is  stronger,  for  to  tLe 
effet^t  of  tlie  first  that  of  a  second  is  added,  and  so,  according 
the  quickness  of  the  interruption  <tf  the  current,  the  pain 
increased  iu  intensity.  The  form  of  the  con<luctors  we 
BUiy  so  modify,  by  the  use  of  metallic  platinum,  which  easily 
takes  the  fonn  of  the  body,  or  of  cylindrical,  globular,  or 
oonical  tips,  f»r,  finally,  of  metallic  threads,  boun<l  together 
in  the  form  of  a  broom,  from  the  points  of  wluch  long  crack- 
ling sparks  easily  pass  to  the  skin,  as  to  produce  a  degree  of 
excitement  which  for  tlie  nonnal  skin  is  insupportable,  and 
trhicli,  even  to  tJie  skin  deprived  of  ordinary  sensibility,  is 
exceedingly  painful. 

If  we  connect  the  epidermis  with  the  conducting  wires 

of  A  Voltaic  pile,  there  arises  at  the  moment  of  clewing  the 

r  eipcnit  a  pricking,  stinging,  burning  sensation  which,  with 

temrents  of  certain  intensities,  may  1k)  increased  till  it  be- 

tliomoe  unenduntble.     This  sensation,  which  is  strongest  ut 
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the  moment  of  making  the  connection,  exists  with  lessened 
intensity  also  during  the  closure  of  the  circuit.  The  dry  skin 
is  much  more  sensitive  than  the  moist,  and,  when  deprived 
of  its  epidermis,  a  painful,  burning  point  is  produced.' 
There  is  a  remarkable  difference  in  the  strength  of  the  sen- 
sation, both  by  the  use  of  the  Voltaic  pile  and  the  induction 
apparatus,  between  the  positive  and  negative  poles ;  provided 
that  the  electrodes  are  of  equal  thickness,  the  n^ative  pole 
always  produces  a  more  intense  effect  on  the  skin.  We  may 
easily  assure  ourselves  of  this  by  placing  two  similar  conduct- 
ors on  two  corresponding  parts  of  the  body ;  the  burning 
sensation  at  the  point  touched  by  the  negative  pole  will 
always  be  the  stronger.  The  negative  p9le  also  produces  a 
stronger  effect  on  the  motory  nerves  than  the  positive.  If 
we  expose,  for  instance,  two  homologous  muscles  of  the  face 
equally  to  the  working  of  the  current,  the  contraction  of  the 
one  affected  by  the  negative  pole  will  be  greater  than  that 
produced  in  the  other.* 

Moreover,  all  regions  of  the  skin  are  not  equally  sensitive 
— ^the  most  sensitive,  on  account  of  its  richnass  in  nerves,  is 
the  face — and  in  this  the  most  sensitive  parts  are :  the  points 
of  issue  of  the  trigeminus  nerve,  as  the  N.  supraorbitalis 
from  the  for.  supraorbitale,  as  the  N.  subcutaneus  malse 
from  the  for.  zygomaticum,  as  the  N.  alveolaria  inf.  from 

'  Vide  Humboldt's  Versuche  uber  die  gereizte  Huskel-  and  Nenrenfaser, 
1797.    Tom.  i.,  pp.  101,  197,  etc. 

'  The  determination  of  a  pole  as  positive  or  negative  is  made  most  conren- 
iently  by  the  electrolysis  of  the  iodide  of  potassium.  If  the  conducting  vires, 
tipped  with  platinum,  of  a  battery,  arc  placiid  on  a  piece  of  blotting-paper,  satu- 
rated with  a  solution  of  starch  paste  and  the  iodide  of  potassium,  immediately 
there  appears  on  the  positive  pole,  from  the  deposition  of  iodine,  a  blue  spot. 
With  the  induction  apparatus  we  fasten  the  ends  of  the  secondary  coil  with  the 
platinum  wires  {ridt  Section  V.,  Duchenne's  apparatus,  or  the  following),  secure 
the  spring  so  that  it  does  not  vibrate,  and  then  conduct  the  induced  current, 
produced  by  breaking  the  primary  current,  through  the  filter-paper.  Of  course, 
if  the  terms  positive  and  negative  are  to  mean  always  the  same  thing,  the 
primary  current  must  always  have  the  same  direction,  L  e.,  the  positive  pole 
of  the  battery  must  always  be  attached  to  the  same  binding  screw. 


lEKrr.ujiLnT  of  the  optio  nkkvis. 


71 


the  for.  montale,  as  well  aa  the  lino  of  transition  from 
the  skin  to  the  mucous  membrane  of  the  noee  or  of  the 
month. 

B«uiak '  has  found  that  as  a  law,  generally  holding  good, 
the  excitability  of  a  nerve  is  the  greater  the  nearer  the  irri 
tated  point  is  to  the  brain ;  and  he  has  further  shown  that 
the  rule  is,  not  only  fur  each  single  nerve  in  its  course,  but 
also  for  the  nerves  generally  of  the  body,  that  the  nerves  of 
the  lower  extremities  commonly  need  for  their  excitation  a 
more  intense  current  than  those  of  the  upper.  Accordiug  to 
this  author,  the  rule  appears  to  bo,  in  regard  to  the  motory 
nervos,  that  their  excitability  is  not  only  greater  at  their 
central  than  at  their  peripheral  end,  but  that  it  decreases  aa 
wo  recede  from  the  brain. 

Aa  regards  the  effect  of  electric  currents  on  the  nerves  of 
Bcnse,  they  are  excited  both  by  the  constant  and  interrupted 
current,  yet  in  a  much  greater  degree  by  the  former.  This 
stronger  effect  of  the  constant  cnrrcnt  is  especially  remark- 
ahile  by  the  irritation  of  the  sense  of  vision  :  when  we  apply 
one  plate  of  the  galvanic  clement  to  the  forehead,  and  the 
other  in  the  region  of  the  trigeminus,  a  clear  perception  of 
light  being  jiroduced,  which  even  a  stronger  volta-electrical 
induction  current  is  hardly  able  to  create.  Of  the  induceii 
cnrrenta  the  magneto^lectrical,  which,  on  account  of  their 
less  frequent  interruption,  are  relatetl  to  the  constant  cur- 
rents, work  more  powerfully  on  the  sensorj-  nerves  than  the 
volta-eloctricaL  If  wo  place  a  zinc  plate  on  the  giuns  of  the 
upper  molar  teeth  of  one  side  of  the  mouth,  and  a  silver  plate 
on  tlie  corresponding  spot  of  the  other  side,  a  sensation  of 
brightness  similar  to  lightning  is  produce<l,  which  is  mnch 
more  i>erp«ptible  when  the  current  is  letl  directly  through 
the  eyes.  If  we  apply  an  intense  constant  current,  there 
folluwe  an  api)earance  of  fire  and  flume,  and,  by  careless  nse 
of  this,  I'vcn  injurj'  to  the  retina.  Tiic  light  itself,  which  is 
jM-ro-n cd  when  the  constant  or  interrupted  current  is  used, 

'X.C,  p.  87. 
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is  colored,  and  Purkinje,'  as  well  as  Ruete,"  has  observed 
that  when  we  place  the  positive  pole  on  the  closed  eyelid, 
and  take  the  negative  in  the  hand,  there,  appears  in  the 
region  of  the  macula  lutea  a  very  intense  bluish  light,  which, 
interrupted  by  dark-colored  circles,  fades  out  toward  the 
periphery.  If,  on  the  contrary,  we  reverse  the  .poles,  a  red- 
dish-yellow light  appears,  which,  most  vivid  in  the  periphery 
of  the  field  of  vision,  vanishes  toward  the  centre.  When  the 
intensity  of  the  current  is  considerable,  the  whole  field  of 
vision  is  lighted  up  with  tolerable  uniformity.  The  inter- 
rupted current  produces,  moreover,  when  we  conduct  it  in  the 
transverse  or  vertical  direction  through  the  eyeball,  a  hori- 
zontal or  perpendicular  oval  distortion  of  the  pupil,  and  it 
increases  the  tears,  but  aflects  the  retina,  like  the  continued 
current,  very  little. 

Brenner '  has  published  the  following  observations  in  re- 
gard to  the  effect  of  electricity  on  the  organ  of  hearing :  If 
the  cathode  is  placed  in  the  auditory  passage,  filled  with 
water,  and  the  anode  is  connected  with  any  other  part  of  the 
body,  there  arises,  when  the  circuit  is  closed,  a  strong  sensa- 
tion of  sound,  which  continues  during  the  flow  of  the  cur- 
rent, but  gradually  dies  away  when  the  circuit  is  opeued- 
If  the  anode  be  placed  in  the  ear,  no  sound  is  heard  either  at 
the  moment  of  making  the  connection  or  during  the  con- 
tinuance of  the  current ;  yet,  when  the  circuit  is  broken,  a 
slight  sound  is  perceived.  These  reactions  Schwartze  *  and 
Lucae  have  not  been  able  fully  to  establish ;  on  the  contrary, 
the  latter  has  obser^-ed  that,  when  the  cathode  (zinc  pole)  is 
placed  in  the  ear,  and  the  anode  on  the  neck  or  hand,  a 
painful  drawing  sensation  is  perceived  in  the  ear  at  the  clos- 
ing and  during  tlie  flow  of  the  current,  which  immediately 

'  RuKt's  Magszin  fur  die  gesammte  Ileilkunde,  Band  xi.,  pp.  81-60. 

'  Ulirbucli  dcr  Opbthalmologie,  184S,  p.  73. 

'  /ur  EIcc'trophTsiologie  und  Electropathologio  des  N.  acasUctu.  Peters- 
burger  Me<l.  Zeitung,  186S. 

*  Cebcr  die  sogcnannte  Otiatrik  Brenner's.  Arcbiv  ftir  Obrenbeilkunde^ 
BandL 
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with  tlie  oiK-iiing  of  the  circuit,  Ou  the  c«iutrnr^, 
yAkSn  the  anode  (copper  pole)  Ia  in  the  eiir,  u  le^  paiui'u] 
drawing  is  jirodncetl,  whicJi  also  vauishea  when  the  current 
b  interrupted.  When  tlie  iuductii^n  current  is  used,  there 
io,  moreover,  observed  ji  t-ensatiou  us  of  a  roaring  and  rush- 
uig  wind,  which  is  produced  by  the  pre«euce  of  water  in  the 
auditory  passage,  besides  a  tickling,  pricking  feeling  which 
by  rueana  of  a  very  intense  current  may  be  made  uueu- 
darable.  At  the  same  time  there  is  perceived,  proliably  in 
consequence  of  the  irritation  of  the  chorda  tynjpani  which 
descends  from  tiie  cavity  of  the  drum  of  the  ejir  a<rainst  the 
li.  lingualis  and  in  common  with  it  reachea  the  glundnla 
■alivalis  int.,  an  unpleasant  metallic  taste  on  the  middle  of 
the  correspouditig  side  of  the  tongue;  and,  as  Althaus'  has 
remnrked,  there  is  an  increase  in  the  flow  of  saliva. 

When  tlie  conductors  are  placed  in  tlie  nose,  according 
to  Ritter  who  made  the  painful  ojjeration  witli  a  Voltaic 
pilo  of  twenty  j)airs,  there  arises  both  at  and  during  tlie 

(Closure  of  the  circuit  a  peculiar  smell,  sourish  with  the 
•AC(!nding  and  ammouiacal  with  the  descending  current.  I 
myself  i)erceived  an  increase  of  the  mucous  secretion,  as 
well  as  a  pricking,  stinging  sensation  in  the  nose,  the  latter 
predominating  when  the  zinc  i)ole  was  in  the  nose  and  the 

^copper  polo  taken  in  the  hand.  If  the  negative  pole  were 
pliiov<l  in  the  nose  and  the  positive  upplie<l  to  the  neck,  I 
perceived  at  the  same  time  an  alkaline  taste  on  the  tongue ; 
by  reversing  the  direction  of  the  current,  a  sour  taste,  which 
spread  out  from  the  root  of  the  tongue  to  its  end. 

If  we  place  a  zinc  plate  fm  the  back  of  the  tongne  and 
A  silver  plate  under  the  S4ime,  and  bring  their  free  ends  in 
ooutact,  we  perceive  a  stinging,  Bouriah  taste  on  the  upjier 
sarfiico  of  this  organ,  and  beneath  it  a  slightly  alkaline  one, 
or  none  at  all.  If  we  arm  the  end  of  the  tongue  with  zinc, 
and  itB  back  with  silver,  the  sensation  of  Uiste  is  much  more 
intooM  than  by  the  reverse  arrangement  of  the   metals.* 


•  We  Elcclriclt»t  In  dcr  Mi-dicin,  Berlin,  1860,  p.  78. 
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The  sensation  of  taste  lasts  during  the  closure  of  the  circuit 
with  unabated  strength.' 

If  we  touch  with  the  electrodes  certain  points  of  the 
face,  and  especially  of  the  neck,  there  arises  a  decided  me- 
tallic taste,  which  appears  bitter  to  some,  to  others  sour  or 
styptic,  and  which  is  perceived,  not  only  on  the  tongue,  but 
also  on  the  gums  and  on  the  palate.  On  the  neck,  the  re- 
gion of  excitation  is  often  limited  to  the  iive  cervical  ver- 
tebrae, and  frequently,  especially  in  patients  suffering  from 
tabes  or  nervous  diseases,  it  extends  even  deeper.  The  zinc 
pole  produces  the  stronger  sensation  of  taste. 

B.  The  If^fkience  of  the  Electric  Current  on  the  Brain,  omd 
the  Spinal  Marrow. 

For  what  we  know  on  this  subject  we  are  mainly  in- 
debted to  the  investigations  of  Edward  Weber,"  whom  we 
follow  here  in  a  great  measure.  If  we  allow  the  current  of 
a  rotary  apparatus  to  work  on  the  brain  of  a  frog,  various 
phenomena  appear,  according  to  the  region  irritated.  K  we 
thus  disturb  the  hemispheres  of  the  cerebrum  or  of  the  cere- 
bellimi,  not  only  on  their  surface,  but  within,  there  follows 
either  a  contraction  of  the  muscles  or  indications  of  pain. 
When  the  corpora  quadrigemina  are  irritated,  there  arise 
contractions  of  single  muscles,  which  have  more  the  appear- 

'  Schoenbein  (Uebcr  einige  mittelbare  phyaiologische  Wirkungen  der  at> 
mosphiirischeu  ElectriciUt,  Henle  und  Ffeufer's  Zeitschrift,  1851,  Heft  uL,  p. 
886,  el  teq.)  guppoacs  that  the  sour  taste  produced  on  the  tongue  by  the  gal- 
vanic current  U  not  caused  by  the  electricity  as  such,  but  by  the  nitric  acid 
which  is  formed  nnder  the  influence  of  electricity  from  the  nitrogen  and  oxygen 
of  the  air.  The  smell  produced  in  the  nose  by  the  electric  current  is  not  di- 
rectly the  result  of  this,  but  is  more  intimately  connected  with  the  ozone  which 
is  formed  by  the  action  of  this  force  on  oxygen.  Finally,  electricity  is  only  the 
indirect  cause  uf  the  light  and  sound  phenomena,  for  these  manifestations  re- 
sult from  the  vibratory  movements  produced  in  the  particles  of  the  air  by  the 
electrical  discharges. 

'  Wagner's  Handworterbuch  der  Fbysiologie  mit  Rucksiobt  aof  physiolo- 
gische  Fatbologie,  Braunschweig,  1846,  Tbeil  HI.,  Abth.  %. 
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ancc  of  clonic  than  of  tonic  spasuis,  and,  probably  through 
ut  appropriate  arrangement  in  the  choice  of  the  muscles,  re- 
semble the  reflex  actions. 

In  regard  to  the  effect  of  the  constant  current  on  the 
bnuu  of  the  living  animal,  Matteucci '  instituted  investiga- 
tions of  which  the  following  are  the  results  :  If  the  poles  of 
a  Voltaic  pile  of  sixty  pairs  of  plates  are  applied  to  the  hemi- 
S{»herv6  of  the  cerebrum  or  the  cerebellum,  the  aiiiuml  is  not 
disturbed;  if,  however,  the  corpora  quadrigemina  or  the 
crura  cerebri  are  brought  in  connection  with  the  electrodes, 
the  aniuial  cries  out,  and  at  the  same  time  all  the  muscles 
of  the  body  contract.  These  phenomena  last  several  sec- 
ond*, but  diifappear  with  the  interruption  of  the  current. 

If  we  allow  the  current  of  a  rotary  ai>paratU8  to  work 
on  the  spinal  marrow,  by  bringing  the  upper  and  lower  ends 
of  the  same  in  connection  with  the  two  pule*,  there  arises  r 
general  rigid  cramp  of  all  the  muscles  of  the  body  and  ex- 
tremities, since  all  their  nerves  spring  from  the  spinal  mar- 
row. In  this  respect  the  spinal  marrow  behaves  as  a  com- 
mon stem  of  idl  the  nerves  of  motion.  In  two  other  points, 
however,  it  shows  itself  not  to  be  a  common  nerve-stem — 
points  which  are  enough  to  induce  us  to  yield  to  it  an  inde- 
pendent activity : 

1.  If  we  place  the  conducting  wires  in  connection  with 
ft  deeper-lying  portion,  or  even  the  lower  end  of  the  spinal 
marrow,  all  the  muscles  of  the  body  and  extremities  are 
thro  Mm  into  convulsions,  as  wheu  their  upper  end  is  irri- 
tated; if  the  spinal  marrow  were  only  a  common  nerve- 
■ttem,  then  only  those  muBclea  should  be  seized  with  rigid 
cramps,  whose  nerves  pttss  out  from  this  portion,  or  lie  so 
near  as  to  be  affected  by  the  current.  That  the  convulsion 
of  the  muscles  of  the  upper  extremities  in  this  case  arises 
directly  from  the  spinal  marrow,  and  not  from  the  effect  of 
tbiB  current  on  the  roots  of  the  nerves  of  these  parts,  ia 

■  TrdU  dea  Pbenoainot  ileotro-phyuotogiqact  des  Animani,  Paris,  1844, 
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proved  by  the  fact  that,  when  we  make  a  section  through 
the  spinal  marrow,  and  bring  the  cut  surfaces  again  fully  in 
contact,  the  upper  parts  are  no  longer  thrown  into  con- 
vulsions. 

2.  The  electric  current  working  through  the  nerves  pro- 
duces a  rigid  spasm  which  immediately  disappears  when  the 
current  is  interrupted ;  but,  when  acting  on  the  spinal  mar- 
row, it  shows  its  effect  even  for  a  considerable  time  after  the 
breaking  of  the  connection — in  frogs,  lively  and  vigorous 
for  one-half  or  even  one  minute ;  and  the  spasm  may  be 
reproduced  two  or  three  times,  becoming,  however,  shorter 
and  shorter.  When  the  medulla  oblongata  is  irritated  in 
the  same  way  as  the  spinal  marrow,  similar  general  convul- 
sions ensue. 

The  constant  current  behaves  differently  in  regard  to  the 
spinal  marrow,  producing  paralysis,  at  least  by  long  applica- 
tion. If  the  spinal  marrow  be  exposed  to  the  action  of  a 
powerful  constant  current,  convulsions  are  produced  in  the 
extremities  at  the  moment  of  closing  of  the  circuit ;  if  wo 
allow  the  current  to  circulate  through  the  spinal  marrow 
for  a  long  time,  applied  to  whatever  points  that  are  conven- 
ient, a  paralysis  is  brought  about  to  such  an  extent,  that 
neither  chemical  nor  mechanical  irritants,  nor  induced  cur- 
rents, are  able  to  move  the  extremities ;  if  we  open  the  cir- 
cuit, the  spinal  marrow  responds  to  their  action.  As  to  the 
direction  of  the  currents,  Baierlacher '  found,  when  experi- 
menting on  frogs,  that  both  directions  of  the  current  pro- 
duce paralysis  of  the  parts  affected;  that,  however,  the 
ascending  possesses  this  peculiarly  in  a  higher  degree  than 
the  descending.  Moreover,  as  regards  the  deportment  tow- 
ard irritants  of  those  parts  of  the  spinal  marrow  whose  up- 
per and  lower  halves  are  in  contact  with  the  electrodes  of  a 
constant  current,  Baierlacher  has  found  that,  when  the  spinal 
marrow  is  acted  on  by  a  constant  galvanic  current,  the  ex- 
citability of  the  same  is  lessened  in  all  parts,  in  fact,  it  is 

■  Die  Inductioni-ElectriciUt,  1857,  p.  103,  aieq. 
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Ej|Nnlyze<l,  which  effect  is  more  marked  with  the  ascending 
^•Ctiun  of  the  current  tlian  with  the  descending;  that, 
however,  this  ac^tiou  of  the  spinal  marrow  has  no  inilnence 
on  the  excitahility  of  the  niotory  nervee. 

Irritation  of  the  mcdulhi  oblongata  exercises,  according 
to  tiie  investigations  of  Bndge,'  a  decided  influence  on  the 

imotJuriB  of  the  lieart,  for  they  become  slower,  iind  the  heart 
itwlf  relaxes  and  spreads  out  —  observation-;  which  the 
brothers  Welder  have  confirmed. 

According  to  Budge  and  Waller,  the  pupil  of  the  eye  en- 
larges when  that  portion  of  the  spinal  marrow  is  acted  on  by 
elt'ctricity,  which  lies  between  the  seventh  cervical  and  the 
eLxth  dorsal  vertebne — they  give  to  this  part  the  name  cen- 
trum cilio-spinale,  because  they  consider  it  the  central  organ 
ff>r  the  cer\'ical  portion  of  the  sympathetic,  which  has  the 
•letenuiuing  of  the  influence  of  this  nerve  on  the  movements 
of  the  iris,  and  the  regulating  of  the  blood-vessels  of  the 
head.  If,  for  instance,  this  part  of  the  spinal  marrow  is 
irritated,  in  consequence  of  the  communication  with  the 
cervical  portion  of  the  sympathetic,  the  circular  fibres  of  the 
M.  dilatator  contract  and  prevent  the  working  of  the  M. 
oonstrictor  iridis,  and  there  follows  an  enlargement  of  the 
pupil.     If,  on  the  contrary,  the  sympathetic  is  cut  through, 

'the  pupil  lessens  in  size,  in  consequence  of  the  paralysis  of 
the  circul.ir  fibres  and  the  continuing  integrity  of  the  others. 
Budge'  has  also  found  a  similar  central  organ  for  the 
ajTiijiathetic  of  the  region  of  the  loins,  which  in  rabbits  liea 
in  that  part  of  the  spinal  marrow  which  corresponds  to  the 
f  '  'unbar  vertebra.  If  this  portion  of  the  spinal  raar- 
I  I  ctricjilly  irritate«l  there  arise  energetic  contractions 

of  the  dnctns  deferentcs,  of  the  urinary  bladder,  and  of  the 
lower  ])art  of  the  rectum.  Those  movements,  however,  also 
follow-  by  the  electrical  excitation  of  a  little  ganglion,  which 
Ua  in  tlie  neighlwrhood  of  the  fifth  lumbar  vertebra,  and 

'  ArcllW  TUQ  Rciiier  un<i  Wunderlich,  IMS,  B«nd  T. 
•  Virchow'i  ArohiT,  U»9,  p.  115. 


78  ELECTEIOAL   EXOTTATIOIT  OF  THE  BBAIK. 

has  connection  ^dth  the  third  and  fonrth  Ininbar  nerves. 
Budge  has  named  this  ganglion  genito-spinale.  If  the  sym- 
pathetic of  one  side  be  bisected,  the  electrical  irritation  of 
the  centrum  genito-spinale  produces  energetic  movements 
in  the  ductus  deferens  of  the  uninjured  side,  and  slight 
movements  in  that  of  the  injured  side,  in  consequence  of  the 
connecting  branches  which  exist  between  the  two  nerves. 


As  regards  the  possibUity  of  galvanizing  the  brain  and 
spinal  marrow  through  their  bony  covering,  the  views  of 
authors  differ  greatly.  For  instance,  Ziemssen '  denies  the 
therapeutical  effects  of  available  currents.  S.  Rosenthal* 
believes  that  the  central  organs  of  the  nervous  system  are  as 
accessible  through  their  bony  coverings  as  the  other  organs 
lying  at  similar  depths.  W,  Erb  has  established  the  correct- 
ness of  the  latter  view  by  the  following  experiment :  From 
the  top  of  the  skull  of  a  still  undissected  human  body  a 
piece  of  bone  of  about  2"  in  diameter  was  sawn  out,  the 
skin  and  periosteum  carefully  removed,  and  then  the  exposed 
edges  of  the  bone  were  allowed  to  dry  for  several  hours. 
Then  a  part  of  the  upper  surface  of  the  brain  was  removed, 
and  a  well-isolated  frog-preparation  was  brought  into  con- 
tact with  the  mass  of  this  organ  in  such  a  way  that  its  nerve 
touched  it  for  about  2"'  of  its  length.  Now  the  electrodes 
of  the  constant  current  were  placed  on  the  upper  halves  of 
both  cars,  and  a  current  of  considerable  strength  was  con- 
ducted through.  Ten  Bunsen  elements  gave  by  reversing 
the  current  with  the  rheotrope,*  also  fourteen  elements,  with 
the  simple  making  and  breaking  of  the  circuit,  lively  con- 
tractions of  the  frog-preparation.  If  the  current  were  con- 
ducted from  the  chin  to  the  back  part  of  the  head,  it  needed 
to  be  considerably  increased  in  strength,  in  order  to  pro- 

•  X.  e.,  p.  68. 

*  ElectricitaUlebre  flir  Hediciner,  1862. 
'  Vide  section  v.,  Remak's  apparttos. 
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dnw  contraction,  Iiifiuced  current*,  even  of  moderate 
e-trciij^th,  u*eii  in  the  same  way,  produced  evident  contrac- 
tions. 

In  regard  to  the  spinal  marrow,  Erb  came  to  similar 
resnlts.  Direct  experiments  on  the  dead  body,  analogous 
to  tbtise  made  on  the  brain,  gave  a  positive  result,  yet  thifl 
waa  always  less  manifest,  because  Erb  could  only  operate  on 
dissected  bodies,  and  because  the  isolation  of  the  trug  prep- 
aration could  not  be  so  fully  effected  aa  when  experiment- 
ing on  the  he«d.  Nevertheless  the  investigations  place  it 
beyond  doubt  that  the  conducting  of  the  galvanic  current 
into  the  spinal  marrow  is  possible.' 


0.    Tlu  Influence  of  the  Electric  Ourrent  on  the  Sym- 

patJi<itic. 

Pourfour  du  Petit,  in  the  year  1727,  made   the  first 
experiments  on  the  function  of  the  N.  sympathetio.     He 
1  that  after  the  cutting  through  of  the  cervical  portion  of 
ympathetic  there  followed  contraction  of  the  pupil,  flat- 
ig  of  the  cornea,  redness  and  injection  of  the  conjunc- 
tiva of  the  eye,  etc. — after  electrical  irritation,  enlargement 
of  the  pn])il  set  in.     Claude  Bernard '  observed,  besides  the 
above  appearances,  more  or  less  marked  contraction  of  the 
noi?tril  and  mouth  on  the  corresponding  side,  increase  of  the 
circulation  of  the  blood,  and  of  the  temperature  and  sensi- 
bility of  the  head.    When  Bernard  electrized  the  cranial  por- 
tion of  the  sympathetic,  after  the  bisection  of  the  nerve,  or 
aft'T  the  destruction  of  the  ganglion  cervicale  supremnm,  he 
found  that  all  these  phenomena  again  disappeared,  and  that 
there  was  even  a  preponderance  in  the  opposite  direction. 

'  Dr.  Erb  ha*  been  so  kind  na  to  fumiab  me  with  >  rinmi  of  hi«  not  jet 
^btiibvd  work,  "  On  the  Pns^ibilitr  a(  GalvaDiziag  the  Br^iu  knd  Spinal  Mxf 
raw,"  which  will  uppcitr  in  one  of  the  coming  nnmlien  of  the  Denticben  Ar- 
cUv'*  far  Kilouiohe  UeUicln. 

*  Sur  I'inflnence  ilu  DHrf  i;ntnd  ■mpatbique  «ir  U  chaleur  uiimalo.  Comp* 
l«  rendu*  du  Ti  MaJ,  I8S!. 
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The  piipil  then  became  larger  than  that  of  the  other  side ; 
the  eye,  whicli  was  sunken  in  its  socket,  became  prominent ; 
the  increased  temperature  ranked  below  its  usual  level,  and 
the  conjunctiva,  nostrils,  and  ears,  which  were  before  red- 
dened and  injected,  became  pale.  Wlien  the  current  was 
interrupted,  all  the  appearances  again  set  in  which  we  have 
seen  were  the  result  of  the  bisection.  These  we  can  two  or 
three  times  cause  to  disappear  by  electrizing  the  cranial  por- 
tion of  the  sympathetic.  Tliese  experiments  were  later  con- 
firmed by  Waller,  Budge,  Schiff,  Brown-S6quard,  etc.  The 
phenomena  following  the  cutting  through  of  the  sympath- 
etic, in  connection  with  the  circulatory  system,  find  their  ex- 
planation in  the  yielding  of  the  tension,  as  CI.  Bernard  dis- 
covered, depending  on  the  N.  sympathetic,  of  the  arterial 
walls,  and  in  the  consequent  relaxation  of  their  muscular 
fibres.  Kcmak  was  the  first  to  experiment  on  the  effects  of 
the  sympathetic  on  the  voluntary  muscles.'  Ho  cut  through 
the  nock-portion  of  the  N.  sympathetic  of  a  cat,  and  im- 
mediately the  memhrana  nidltans  of  the  eye  of  the  same 
side  moved  forward  and  covered  one-half  of  this  organ  ;  soon 
the  pupil  contracted  as  well  as  the  cleft  of  the  eye  ;  in  short, 
the  upper  eyelid  descended  and  the  lower  lifted  itself  up  a 
little.  These  appearances  were  caused  by  the  relaxing  of 
the  levator  palpebr.  sup.  and  the  convulsive  constriction  of 
the  orbicularis.  If  an  induced  current  were  then  conducted 
through  the  i)eripheric  end  of  the  bisected  sympathetic,  the 
eye  opened,  i.  e.,  the  third  lid  moved  back,  and  the  cleft  of 
the  eye  and  the  pupil  enlarged.  ^VTien  the  current  was 
interrupted,  the  eyelids  slowly  returned  to  their  former  posi- 
tion and  the  pupil  again  contracted.  During  the  pause  a 
considerable  collection  of  tears  took  place,  which  was  prob- 
ably due  to  the  relaxing  of  the  vessel  w^alls  in  the  lachrymal 
gland. 

If  we  galvanize  the  ganglion  cervicale  infimum  of  the 
sympathetic,  the  beating  of  the  heart  is  accelerated;  the 
■  a  Deatache  EUnik,  BJ.  th.,  1859,  p.  2M. 
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some  thing  is  observed  when  the  eympathetic  nerve  of  the 
heart  is  electrized.     During  the  electrical  irritation  of  the 
kTagi,  fts  Weber  discovered  in  1846,  the  heart's  action  is 
ened. 

Pfluger  discovered,  in  1856,  that  the  Nn.  splanehnici 
have  a  similar  influence  on  iutcstinal  movements  as  the  Nn. 
vagi  on  the  action  of  the  heart,  lie  found,  namely,  that, 
when  the  Nn.  splanehnici  wliich  8j>ring  from  the  six  lower 
dortal  ganglia  of  the  sympathetic  were  galvanized,  the 
-  -'^taltic  motion  of  tlie  intestine  immediately  ceased. 
i.  e  Pfliiger  inferred  that  a  certain  nerve-group  exists, 
which  has  the  function  of  causing  the  peristaltic  motions  to 
leneen  or  entirely  to  cease,  and  named  this  the  checking 
nerve  system. 


D.   The  Effect  of  the  Ehctric  Current  on  the  Organs  fur- 
.  nijthed  loith  Orgiinie  Muscular  Fibres. 

The  most  of  the  esiierimcnts  belonging  here  were  made 
by  Ed.  Weber,'  not  through  the  action  of  the  electric  current 
on  the  ganglia  and  ganglion  nerves  themselves,  but  on  the 
organs  innerve<l  by  these.  All  tlie  organs  supplied  from  the 
nyiujiathetic  are  fiirnisheii  with  organic  musculiir  fibres,  and 
pro^ent,  under  the  influence  of  the  electric  current,  the  fol- 
lowing jihenomena,  in  which  respects  they  difler  from  the 
nnitiial  muscles  :  1.  The  movements  of  the  organic  muscles 
•et  in  much  more  slowly  than  those  of  the  animal,  to  such 
an  extent,  that  the  electi'ic  irritation  may  be  even  wlthdraw^n 
before  the  contraction  is  evident.  The  degree  of  slowness 
with  which  the  movement  follows  is  in  the  various  organs 
diflerent,  so  that  in  this  respect  there  is  a  gradual  approach 
to  the  vnhintary  animal  muscles  from  the  ureters  an<l  guil- 
blttdder,  which  contract  tlie  slowest,  to  the  cteoum,  the 
•tainach,  the  iris,  tlie  urinary  bladder,  the  spermatic  ducts. 


82  EXCITATION  OF  THE  DIGESTIVE  OBGASTS. 

tlie  pregnant  uterus,  the  small  and  lai^  intestines,  the 
oesophaguB,  and  the  heart.  2.  The  phenomena  excited  in 
these  muscles  last,  in  contradistinction  to  those  excited  in 
the  voluntary  muscles,  after  the  cessation  of  the  irritation 
for  some  time,  and  spread  from  the  muscular  fibres  in  which 
they  begin  to  others  lying  at  a  distance.  3.  The  movements 
which  the  simultaneously  or  successively  attacked  fasciculi 
of  the  organic  muscles  execute  ensue,  in  opposition  to  the 
animal  muscles  whose  fibres  contract  mechanically  as  soon 
as  they  are  disturbed,  in  complete  appropriateness  corre- 
sponding to  the  functions  of  the  respective  organs.  4.  Wliile 
the  constant  electric  current  causes  the  animal  muscles  to 
contract  most  at  the  time  of  its  opening  and  closing,  the 
contraction  of  the  organic  muscles  lasts  also  during  the  clos- 
ure of  the  circuit. 

In  regard  to  the  individual  organs,  experiments  have 
furnished  the  following  results : 

I.    DIGESTIVE  ORGANS. 

The  muscular  coat  of  the  entire  intestinal  canal  is  mark- 
edly aflfected  by  the  electric  current.  Aldini  observed  that, 
when  he  placed  a  zinc  plate  in  the  mouth  of  a  recently-killed 
ox,  and  a  silver  plate  in  its  rectum,  and  connected  them  with 
one  another  by  means  of  a  conducting  wire,  the  abdominal 
muscles  convulsively  contracted,  and  the  faeces  were  voided. 

In  regard  to  the  salivary  glands,  Ludwig  *  found  that, 
when  the  X.  lingualis  and  anriculo-temporalis  trigemini,  the 
cliorda  tynnpani  and  the  rami  parotide!  postici  of  the  N.  fa- 
cialis were  irritated  by  currents  of  weakening  density,  a 
profuse  flow  of  saliva  followed.  If,  on  the  contrary,  the 
sympathetic  was  irritated,  the  secretion  of  saliva  was  brought 
to  a  stand-still. 

Irritation  of  the  oesophagus  of  man  prodiiced  immediately 
strong  contraction  of  the  long  and  circular  fibres ;  by  con- 
'  Lehrbuch  der  Phyiiologie  des  Menachen,  1853,  Band  iL,  p.  289. 
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tinuc"!  m-tion,  tlie  irritation  remainefl  not  confined  to  the 
p*rt  in  contact  with  the  condnctore,  hut  spreail  botli  upward 
and  downward.  The  reason  of  tliis  dei>ortnient  is,  that  the 
QSBophagus  of  man,  and  of  most  of  the  mammalia,  is  funiiahed 
with  striped  and  with  organic  muscular  libres,  so  that  by 
long  irritation  a  combined  manifei*tjition  of  both  factors 
LtBlce<^  ]>lace ;  wliile,  by  way  of  comparison,  the  oreophairus 
"of  birdis,  which  consists  exclusively  of  suiooth  muscular 
fibres,  when  electrically  irritated,  contracts  slowly  and  con- 
tinuously, and  that  of  rodeutti,  which  consists  of  eti'iped 
muscular  fibres,  promptly  contracts,  and  expands  imme- 
disfely  again  on  the  opening  of  the  circuit. 

If  we  open  the  ab<lominal  cavity  of  a  recently-killed 
mammal — for  instance,  of  a  cat,  a  dog,  or  a  rabbit — and  lay 
the  entrails  between  two  metallic  plates  which  are  placed  in 
conDcction  with  the  conductors  of  a  rotary  apparatus,  there 
follow  jwristaltic  movements  of  remarkable  activity;  the 
intestines  rise  and  sink,  and  their  movements  are  trans- 
mitted slowly  even  to  the  re<?tnm.  The  movements  which 
»re  produced  by  the  action  of  the  air  on  the  exposed  intea- 
tines  are  much  weaker  and  cea*e  much  sooner  than  those 
whicli  we  here  notice.  By  means  of  a  momentary  action  of 
the  current  on  a  certain  j>art,  especially  on  the  jejunum, 
there  follows  a  shrinking,  which  prugresses  slowly,  and  in- 
CTMsee  even  to  the  complete  closure  of  the  intestine,  and 
disftpftunrs  at  the  same  rate  of  prngress.  The  rectum  is  the 
put  of  the  intestine  least  sensitive  to  the  electrical  irritation. 

The  stomach  also  reacts  powerfully  under  the  influence 
of  the  electrical  irritation;  there  ensues,  in  consequence  of 
the  tuiucular  fibres  which  cross  it,  not  only  transverse  shrink- 
ing, hot  also  sliortcning  of  \\&  length,  if  the  electrodes  are 
placed  in  the  corresponding  direction.  The  course  of  the 
movement  is  invariably  from  the  canlia  to  the  pylorus. 

If  wo  allow  the  current  to  work  on  the  gaUJihuidfr,  it 
contracts,  and  throws  out  a  part  of  the  gall  into  the  duo<Uv 
nam.    If  we  place  tlie  electrodes  very  near  to  one  another, 
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there  follows  a  constriction  of  the  gall-hladder,  which  may 
become  so  great  that  the  entire  organ  is  thereby  divided  into 
two  parts,  not  communicating  with  each  other. 

As  r^ards  the  spleen,  Dittrich,  Gerlach,  and  Hey '  have 
not  observed  contractions  through  electrical  irritation, 
either  in  the  covering  or  in  the  body  of  the  organ ;  while 
"Wagner,*  Eayer,*  Ilarless,'  state  that  they  have  seen  them. 
Moreover,  CI.  Bernard  *  has  published  the  following  convin- 
cing experiment :  He  oxiwsed  the  spleen  of  a  dog,  measured 
its  dimensions,  and  placed  the  conductors  of  a  powerful 
rotary  apparatus  in  connection  with  its  upper  and  lower 
ends.  After  some  minutes  the  length  of  the  spleen  had 
shortened  two  or  three  centimetres.  The  same  ex[)eriment, 
several  times  tried,  gave  the  same  result.  When  he  allowed 
the  current  to  pass  in  the  transverse  direction  through  the 
spleen,  there  was  a  diminution  in  the  breadth  of  the  organ  * 

n.     tTBINABT  AND   SEXUAL  OEOAN8. 

The  ureters  are  little  sensitive  to  the  electrical  irritation, 
and  contract  only  slightly,  while,  on  the  contrary,  the  urinary 

'  VUle  Prager  Ticrteljahrsschrift,  1851,  Band  viii.,  Heft  3,  p.  66;  Beobach- 
tuDgen  nnd  physiologisohe  Versuche  an  den  Leichen  von  zwei  Hingericiiteten. 

'  Unterauchiingcn  uber  die  Contractilitat  der  Milz  mittelst  dcs  electro-mag- 
netisclu-u  Rotationfl-Apparate^.    Jenu'sche  Annalen,  1849,  Heft  I. 

*  Exporienccii  Bur  la  contractility  dc  la  rate.  Journal  des  Connaisganccs 
MMicalcK.     F<:'vricr,  1850. 

*  Electrisrhc  VerKuche  an  einem  Hingerischtetcn.  Augsburger  Allgem. 
Zcitung,  18.V»,  Xo.  172. 

»  Gaz.  M«d.  de  Pariu,  1849,  p.  994. 

*  [In  hifl  Aatley  Cooper  Prize  Essay  on  the  spleen,  3Ir.  Gray  states 
that  he  has  never  been  able  to  produce  contractions  in  the  spleen  through 
electrical  irritation.  In  the  course  of  very  many  experiments  made  with  the 
object  of  determining  whether  the  organic  muscular  fibres  of  the  spleen  were 
contractibic  by  the  electric  stimulus,  I  have  rarely  failed  to  obtain  affirmative 
roxultK,  both  with  the  induced  and  constant  currents.  Hy  experiments  were 
p<>rforiiied  upon  the  ex|>osed  Fpleens  of  living  dogs  and.  cats.  The  organic 
muscular  fibres  of  the  fibrous  coat  of  the  fresh  spleen,  if  placed  upon  a  glass 
slide,  excited  by  the  constant  or  induced  current,  and  viewed  with  the  micrO' 
scope,  c«n  b«  seen  to  contract  energetically. — \f.  A.  H.] 
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bladder  contracts  quickly  and  energetically,  and  forcos  out 
it*  content*.  The  vas  deferens  also  reacts  powerfully. 
Weber  fo\ind  that,  when  experimenting  on  the  uteruB  of  a 
pregnant  bitch,  every  part  of  it  contracted  stningly  under  the 
influence  of  the  uninterrupted  current,  and  that  the  contrac- 
tion always  was  liniite<l  to  the  irritatctl  part,  and  did  not  ex- 
tend Itself.  In  this  respect  the  uterus  resembles  the  animal 
moflclee,  but  it  is  ako  like  the  organic  in  that  tlie  contraction, 
after  the  withdrawal  of  the  irritation,  lasts  for  some  time. 
The  non-preguant  uterus  shows  the  siirae  pliennniena,  bnt 
in  a  h-ss  degrtf.  Mackenzie'  found,  as  he  experimented  on 
the  exposed  uterus  of  a  pregnant  animal,  the  continued  cur- 
rent, conducted  from  the  upjicr  end  of  the  spinal  marrow 
through  tlic  uterus,  more  powcrtul  tlian  the  local  effect,  by 
the  direct  application  of  both  poles  to  the  parenchyma  of 
the  uterus.  He  found,  moreover,  that  the  electric  current, 
when  piissetl  tlirough  the  length  of  the  nterus,  that  is,  from 
it«  hf\se  to  itfl  neck,  produced  str»inger  contractions  than 
when  directed  transversely  through  this  organ,  for  then  it 
catL^'d  oidy  partial  contractions  in  the  direction  of  the  cur- 
rent. Tliat  alsti  the  pregnant  uterus  in  the  living  hnuian 
gpetrie^  may  be  caused  to  contract  powerfuilj'  by  means  of 
the  electrical  irritation  has  been  proved  by  Ilunigcr,  Benj. 
Franck,  and  others,'  through  the  use  of  the  current  for  bring- 
ing on  tlie  pains  and  expelling  the  contents. 


m.     THE   ISIS. 

The  »m  among  the  mammalia  consists  chiefly  of 
organic,  among  the  Ijirds  of  animal  muscular  fibres — hence 
tbo  slow  dilatation  of  tlie  pupil  in  the  formor,  c(mtinning 
after  the  witlidrawal  of  the  irritation,  and  the  quick  con- 
traction of  tlie  pupil  in  the  latter,  ceasing  immediately  on 
the  removal  of  tlie  elet^trical  excitement.  Dittrich,  Qerlach, 
and  Hoy'  found,  by  placing  the  conductors  on  the  inner  and 


■  UnroL,  Marub  6,  1888. 
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outer  angles  of  the  eye,  after  the  subsiding  of  the  contraction 
of  the  M.  orbicularis  palpebrarum  which  at  first  sets  in,  that 
the  pupil  assumed  a  horizontal  oval  form ;  and  where  the 
poles  were  brought  in  contact  with  the  upper  and  lower 
borders  of  the  orbit,  the  pupil  took  on  a  vertical  oval  form. 
We  may  produce,  moreover,  through  the  irritation  of  the 
iris,  either  a  contraction  or  a  dilatation  of  the  pupil,  accord- 
ing as  we  allow  the  current  to  work  on  the  M.  dilatator  or 
constrictor.  In  order  to  produce  a  contraction,  it  is  su£Scient 
to  place  one  conductor  on  the  cornea,  and  the  other  on  any 
part  of  the  face.  If  we  place,  on  the  contrary,  the  poles  of 
an  induction  apparatus  or  of  a  simple  galvanic  pair  of  plates 
outward  from  the  pupil,  the  fibres  of  the  M.  dilatator  pupillse 
running  in  the  radial  direction  become  excited,  and  the  pupil 
consequently  enlai^ed. 

rV.      THE   HEABT. 

The  heart,  though  resembling,  in  the  size  and  striation 
of  its  fibrillsB,  the  animal  muscles,  with  which  it  also 
in  common  possesses  the  energy  and  rapidity  of  contrac- 
tion, behaves  in  other  respects  as  the  organic  muscles. 
"Wlien  Ed.  Weber  allowed  tlie  current  of  a  rotary  apparatus 
to  work  on  the  heart  of  a  frog,  pulsating  vigorously,  by  pla- 
cing the  ventricle  in  connection  with  the  conducting  wires, 
the  irritated  portion  little  by  little  contracted,  till  it  took  no 
part  in  the  rliythmical  heart-movement ;  the  contraction 
lasted  for  some  time  after  the  withdrawal  of  the  electrical 
irritation  :  when  he,  on  the  contrary,  allowed  the  current  to 
play  on  the  bulbus  aortw,  the  pulsations  of  the  entire  heart 
became  more  active  and  stronger ;  finally,  when  he  disturbed 
tlie  pulsjitiug  portion  of  the  venfi  cava,  the  lieart  after  a  few 
seconds  stood  completely  still,  and  began  again  to  pulsate 
some  time  aft«r  the  removal  of  the  irritation,  and  then  in  a 
slower  rhytlim.  Dittricli,  Gerlacli,  and  Iley '  placed  one 
polo  on  the  auricle,  and  the  other  on  the  ventricle  of  the 
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right  EJde  of  the  heart  of  a  man  hung  half  an  hour  pre>'i- 
ous:  rhvtlnnical  contractions  of  the  heart  set  in — by  irri- 
tating the  left  side  of  tlie  heart  these  were  lees  marked. 
The  reiison  of  thii  peculiar  iihenonii-na  of  tlie  heart  is  that 
it  is  supplied  hv  the  MUipatlu'tic  and  tht>  vagi;  tlirougli  the 
irritation  of  Uio  sympathetic  tlie  heart's  notion  is  increased, 
Lwhilc,  by  the  electrizing  of  both  vagi,  the  pulsatiims  slowly 
rdecrease.  CU  Bernard  litis  also  made  the  following  cxperi- 
meuta  oa  this  orgjin :  When  he  galvanized  the  upper  ends 
of  tlie  Nn.  vagi,  not  the  least  effect  was  produced  on  the 
heart's  action ;  with  a  weak  current  the  respiratory  move- 
meutci  continued,  bat  witli  a  strong  one  these  ceased,  the 
blotKl  ill  the  carotids  was  blackened,  the  mucous  membrane 
of  the  mouth  became  injected,  the  tongue  a^umed  a  brown- 
l^h-black  color,  and  there  wau  the  condition  of  asphyxia, 
iu  which,  however,  tlie  arteries  unhindered  continued  to 
pultsate.  When  Bernard  interrupted  the  current  the  respi- 
ratory movements  began  again,  and  with  a  rapidity  even 
grciiter  than  before  the  galvanizing.  Moreover,  there  has 
l»een  found,  aller  electrizing  the  vuffi,  sugar  in  the  blood,  in 
the  cerebro-spinal  fluid,  and  in  the  bile :  the  urinary  secre- 
tion seems  to  stand  still,  and  it  is  observed  that  the  saliva  is 
Buruaacd  in  quantity.  Galvanizing,  on  the  contrary,  the 
'  ends  of  the  vagi,  the  respiratory  movements  continued, 
while  the  pulsations  of  the  heart  and  arteries  ceased.  In 
mo*t  casi*  vomiting  followed.  If  we,  after  the  death  of  an 
animal,  and  tlie  heart  no  longer  beats,  conduct  an  induced 
current  onto  this  organ,  rhythuiical  contractions  appear 
itgain.  Tlie  contractions  are  much  more  manifest  in  the 
right  j>ortiou  of  the  heart  tlian  in  the  left,  as  generally  after 
death  the  left  ventricle  is  firmly  contracted,  and  does  not 
ct  to  the  elec^trical  irritation,  while  tlie  right  ventricle  in 
hii  c-<>ii<litiuii  is  almost  always  filled  \vith  blood,  and  con- 
tracta  powerfully  under  the  influence  of  the  electrical  cur- 
fclTint.  In  aiiimuis  which  have  bwii  killed  by  chloroform, 
hv  \ci\   ventricle  soiueitimes  continues   to   pukate,  though 
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faintly,  after  the  action  of  the  right  ventricle  has  ceased,  in 
consequence  of  excessive  expansion,  by  means  of  the  black 
blood :  if  we  in  such  a  case  electrize  the  right  ventricle,  its 
pulsations  begin  again  and  the  expansion  lessens.  Perhaps 
we  might,  as  a  last  means,  in  case  of  chloroform-poisoning, 
try  to  excite  the  right  portion  of  the  heart  with  a  weak 
induced  current. 

E.  The  Effect  of  the  Electric  Current  on  the  Blood-veasda 
and  Lymphatics. 

"Weber's  experiments'  gave,  by  using  the  interrupted 
current,  the  following  results :  the  mesenteric  arteries  con- 
tracted to  about  one-half  or  one-third  their  usual  size ;  by 
longer  working  of  the  interrupted  current,  even  to  one-fifth 
or  one-sixth,  so  that  the  circulation  of  tlie  blood  was  stopped. 
With  a  weaker  irritation  the  effect  quickly  disappeared, 
witli  a  too  strong  current  the  arteries  lost  their  contractile 
power  and  expanded  into  aneurismal  sacs.  Kolliker '  placed 
one  pole  on  the  umbilical  artery  and  vein  of  a  fresh  human 
placenta :  there  followed  contractions,  as  in  the  case  of  the 
vessels  of  recently-amputated  limbs ;  the  veins  forced  out 
their  blood  and  changed  into  bloodless  strings,  also  the 
arteries  and  lymph-vessels  showed  contraction.  The  irri- 
tability of  the  veins  lasted  for  one  hour  and  fifteen  minutes, 
that  of  the  arteries  for  one  hour  and  ten  minutes,  and  that 
of  tlje  lymph-vessels  for  one  hour  and  twelve  minutes.  In 
living  subjects  an  enlargement  of  tlio  vessels  immediately 
follows  their  contraction  when  a  tolerably  strong  interrupted 
current  is  used.  So  we  often  see  by  electrical  irritation  of 
the  skin,  using  moist  conductors,  first  anaemia  through 
spasmodic  contraction,  then  hyperemia  through  paralytic 

'  Ell.  und  E.  n.  Weber,  Wirkung  dcs  Miignut-electr.  Stromcs  auf  die  Blut- 
gcHis^ic  in  MuHit'h  Archiv,  18-17,  Heft  2  und  8. 

'  Pragor  Viortcljahrschrift,  1849,  Band  vi.,  Hcfl  i. :  Zur  Lehro  von  dei 
Contractilitat  dcr  mcujjchlichen  Blut-  und  Lymphgcrdsge. 
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affection  of  the  vessels;  while  umler  very  intense  irritation 
apparent  hypenemia  sets  in  immediatoly,  and  lasts  often 
lon^  stter  the  end  of  the  operation.  Remak,  experimenting 
on  a  living  frog,  observed  the  same  phenomena.  One  leg 
he  electrized  by  means  of  a  current  from  five  or  eight  Dan- 
iell's  elements  by  placing  one  cjouductor  immovably  on  a  cer- 
tain part  while  he  moved  the  other  slowly  up  and  down  the 
limb ;  the  other  leg  he  threw  into  a  rigid  .-jiasm  by  nieaJis 
of  an  interrupted  current:  after  two  minutes  the  vessels  of 
de  skin  and  muscles  of  the  first  were  swollen  with  blood, 
irliile  those  of  the  other  leg  were  pale  and  contracted. 


P,  On  the  Effect  qf  the  Electrical  Current  on  the  Blood. 

W.  Brande  was  the  first  to  institute  wcperunents  in  re- 
gard to  the  effect  of  the  galvanic  current  on  nlbumen,  and 
came  to  tlio  result '  that  it  coiigulutos  on  the  negative  pole, 
and  under  certain  circumstances  on  the  positive.  Gmelin, 
who  experimente<l  with  a  weaker  current,  saw  the  albumen 
Jways  depositetl  at  the  positive  pole.  Guiding  Bird  finally 
4ne  to  the  result,  that  albumen  is  jtrecipitjited  from  alka- 
line solutions  at  tlie  positive  pole,  from  acid  at  the  negative, 
ad  consofjuently  Injlongs  to  those  bodies  which  sometimes 
j»p«ir  U.S  acids  and  at  others  as  alkalies.  Von  Wittich'  con- 
firmed the  observations  of  Golding  Bird,  and  recogni/ed,  as 
did  ho,  that  albumen  separates  from  its  alkaline  solution 
\tT\  quickly,  and  in  the  form  of  a  membrane,  wliile  from 
its  acid  solution  it  is  precipitated  much  more  slowly  and  as 
a  diffii-c  cloudiness  in  the  neighborhood  of  the  electrodes. 
Albuiiii'ii  may  be  precipitated  by  means  of  the  galvanic  cur- 
rent also  from  solutions  in  which  its  presence  cannot  bo 
le  evident  either  through  boiling  or  by  the  addition  of 
itric  acifi.     The  presence  at  the  same  time  of  various  salts 

'  Proocvdiogii  of  tiic  Rojrd  Societr,  1809.     Gilbert's  Aniuls,  Ixir.,  p.  848. 
*  ITelwr  den  Elnfliua  dea  gtlTknischea  Bbomn  *uf  EiwcUsldtiragMt  und 
I  im  Joura*]  fur  pnktijohe  Chemie,  Uxiii.,  p.  18,  I8S7. 
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modifies  the  influence  of  the  electric  current  on  the  albumen 
solution.  When  the  sulphate  of  soda  or  potassa,  nitrate  of 
potassa,  phosphate  of  soda,  or  chloride  of  sodium,  are  pres- 
ent, the  precipitation  takes  place  on  the  positive  pole ;  when 
the  carbonate  or  bicarbonate  of  any  of  the  alkalies,  or  a  free 
alkali  is  present,  the  precipitation  is  prevented,  or  much  de- 
layed. The  serum  of  the  blood  behaves  much  in  the  same 
way  as  the  albumen  solution.  Heidenreich  has  found  that,' 
when  we  expose  fresh  arterial  or  venous  blood  to  the  action 
of  a  continuous  current,  the  coagulation  of  the  same  is 
thereby  hastened,  decomposition  takuig  place  in  such  a  way, 
that  albumen,  fibrin,  fat,  acids,  chlorine,  etc.,  separate  at  the 
positive  pole,  wliile  the  watery  and  alcoholic  extract.*,  the 
alkaline  and  earthy  bases,  iron,  atid  coloring  matter,  appear 
at  the  negative  pole.  If  we  allow  the  constant  current  to 
act  on  the  blood  in  the  vessels,  there  is  produced  a  plug 
which  adheres  to  the  walls  of  the  vessel  and  stops  the  circu- 
lation. The  clot  becomes  firm  in  from  ten  to  thirty  min- 
utes, and  is  then  sufficient  to  close  the  vessel.  The  clot  in 
the  veins  behaves  as  in  the  arteries,  though  it  is  less  con- 
sistent and  darker  colored.' 

O.  The  Effect  of  the  Electric  Current  on  the  Skin. 

A  moderately-strong  interrupted  current  working  by 
means  of  moist  conductors  on  any  part  of  the  skin  produces 
generally  paleness,  which,  soon  after  the  removal  of  the 
electrodes,  is  followed  by  redness  and  h3i>er8emia.  Through 
the  action  of  a  strong  interrupted  current,  there  arise  ery- 
thema, swelling,  vesicles,  and  even  ulcers,  according  to  the 
degree,  of  sensitiveness  of  the  skin,  the  duration  of  the  ap- 

'  Hfidcnrcich,  phyB.-chem.  CDtersuchungcn  del  Bluts  durch  die  electrische 
Saulc,  in  dcr  Xeuen  Mcdicinisclien  Zeitung,  1847,  No.  31. 

'  Asson,  Rapporto  della  Comisgione  chc  a  fatto  gli  spcrimenti  Bull'  ilectro- 
punturn  come  mezzo  congelante  la  annguc  ncUc  arterie  e  suU'  oblitemzioiic 
delle  vase.  AonaL  UnWen.,  Jan.,  1847,  p.  219.  Gaz.  des  Ufipituux,  1847, 
Ko.  48. 
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plication,  the  strongth  of  the  current,  the  rapiditj  of  the 
intcrrtjptions,  and  the  peculiarity  of  tlie  con(lQett>r8.  The 
cuntractible  lilire-cella  of  the  skin  arc  ■simultaneously  ex- 
cited, and  there  is  produced  thereby  the  eo-called  goose-flesh 
(cutis  anserina).  That  the  elevation  of  the  skin-pupiilie  is 
not  the  rct^ult  of  reflex  action,  but  of  the  •direct  working  of 
the  electrical  current,  Kolliker*  has  shown  by  producing 
the  cuti*  anserina  in  a  piece  of  skin  cut  from  the  leg  of  a 
criminal  but  a  short  time  previously  executed.  The  con- 
tractions of  the  fibre-cells  are  seen  best  when  we  allow  the 
current  to  work  on  the  tunica  dartos  and  the  nipple ;  the 
first  forms  deep  and  numerous  folds,  and  makes  wonulike, 
nndulatory  movement*,  and  the  nipple  rises  and  remains 
erect  for  some  time  ai\er  the  action  of  the  current. 

Through  the  continued  working  for  several  minutes  of 
the  constant  current  on  the  nuter  skin,  there  is  produced, 
bolides  the  sense  of  burning  at  the  negative  pole,  a  visible 
difference  Ijetween  the  positive  and  negative  poles.     Tlie 
positive  polo  enlarges  the  blood-vessels  and  reddens  the  skin, 
'  the  negative  pole  has  the  opposite  eft'ect ;  the  first  censes  a 
depression  of  the  skin,  the  last  a  swelling  of  the  epidermis 
r»nd   cutis.      It   brings   alwut,  moreover,  according  to   its 
'strength,  tlie  duration  of  its  application,  etc.,  a  chemical 
pnK«!«  n»j?»ilting  in  simjde  erj^tbema,  or  even  deeply-pene- 
trating destruction  of  the  part.     A  him])le  pair  of  connected 
platee  (zinc  and  silver),  of  the  size  of  a  dollar,  causes  on  a 
moist  skin,  after  twenty-four  hours,  n  considerable  rodden- 
\  ing,  and,  after  a  lapse  of  .from  two  to  five  days,  lilisters  and 
pustules.     If  the  skin  is  dei>rived  of  the  epidermis,  there 
sets  in   inimediately  a  powerful  burning  pain,  a  profuse 
Isecretion  of  serum,  and,  after  long  action,  an  ulcerated  sur- 
.  tkoe  covered  with  a  crust.     The  most  striking  cflfect  shows 
ilaelf  always  at  the  zinc  pole;  for,  through  the  action  of  the 
earrent,  the  salt-holding  fluid  which  exudes  from  the  surface 


riioii  ilrr  trfH]i>rliiiut  dea  MeDschen  uoil  dor  Thiere,  Zci(- 
Ml.  2^Iogte,  Bftod  iL 
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of  the  skin  is  decomposed,  sodium  is  set  fi«e  at  the  silver 
pole,  and  chlorine  at  the  zinc  pole,  and  in  this  way  chloride 
of  zinc  is  formed,  which  is  in  the  highest  degree  destructive. 
The  sodium  set  free  at  the  silver  plate  is  soon  converted 
into  soda  by  oxidation. 

The  interrupted  current  produces  a  disagreeable  prick- 
ing and  piercing  sensation  on  the  mucous  membrane,  when 
the  conductors  are  held  lightly  on ;  when  they  are  applied 
tightly,  there  follows  an  increase  of  the  mucous  secretion, 
probably  in  consequence  of  the  effect  on  tlie  contractile 
fibres ;  the  constant  current  is  able  to  cause  destruction  of 
the  mucous  membrane  by  intense  action. 

H.  The  Effect  of  the  Electric  Current  on  the  Bone«. 

If  we  allow  the  interrupted  current  to  work  on  a  bone 
which  lies  immediately  under  the  skin  previously  moistened, 
there  sets  in,  in  consequence  of  the  irritation  of  the  sensory 
nerves  of  the  periosteum,  a  rooting,  boring  pain,  resem- 
bling osteoscopic  pains.  Yet  all  the  bones  are  not  equally 
sensitive  to  the  electrical  irritation — a  deportment  which 
probably  has  its  foundation  in  the  greater  or  less  abundance 
of  nerves  of  the  periosteum,  of  the  ligaments,  etc.  The 
most  sensitive  are  the  frontal  bone,  the  collar-bone,  and  the 
inner  surface  of  the  shin-bone ;  much  lesH  sensitive  are  the 
outer  and  inner  condyles  of  the  lower  leg,  the  breast-bone, 
and  the  knee-pan. 

I.  Accessory  Effects  of  the  Current. 

We  will  not  speak  of  the  effects  which  the  application 
of  the  electrical  stimulus  produces  on  the  human  mind, 
which  are  more  of  a  psychological  nature,  and  manifest 
themselves  sometimes  as  a  sensation  of  warmth,  sometimes 
as  a  sensation  of  pressure,  and  sometimes  result  in  faint- 
ing.     Tliere  remain  still  a  multitude  of  effects,  which. 
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with  a  greater  or  leea  nnmber  of  individuals,  set  in,  and 
mtifit  he  considered  as  immediate  consequences  of  the  opera- 
tion. Here  belong:  tlie  after-efl'ect:?,  which  often  appear 
ieveral    hours    subsequent    to   the   operation   in   the  part 

^•ffected,  and  are  clearly  the  results  of  being  electrized. 
Quit«  gencrallv  there  is  an  inclination  to  i^lecp,  which  comes 
on  sooner  or  later  after  thf  Hittin^;,  so  that  often  those  who 

^  euffer  from  slceple^ness  are  freed  from  this  misfortune  on 
tlie  application  of  electricity.  Frequently  the  menses  set  in 
earlier  and  more  fully,  f»robably  in  consequence  of  the  in- 
creai>e  of  the  flow  of  blood  to  the  irritated  part,  or  of  the 
sera]  irritation,  especially  by  electrizing  the  legs ;  from 
the  same  cause,  but  not  so  often,  htemorrhoidal  bleedings 
start  anew.  Finally,  we  must  mention  the  quieting  effect 
of  a  weak  current  directed  to  a  painful  part  of  the  body, 
which  is  pr<i<lticed  often  in  a  short  time,  an<l  is  frequently 
lasting.  We  not  seldom  see  neuralgic  pains  which  have 
withstood  the  action  of  various  medicines,  or  pains  in  con- 
Bequence  of  exudation  into  the  joint  of  the  knee,  the  elbow, 
the  hand,  the  finger,  etc.,  fully  di.^appear  on  the  application 
of  a  weak  current  directed  for  a  short  time  through  the 

.affected   part,    while   the  effect   on    the    exudation   itself, 

'  judging  from  the  amount  of  its  diminution,  is  exceedingly 
Alight' 


*  In  this  connection  we  thonld  mention  tlie  lo-called  "  electrical  amratlieiia" 

tting  from  tiie  u«e  of  cleotrio  currents  in  connection  with  certain  minor 

tl  opfrations.     Dr.  Rottonstcin,  of  Franltfort-on-tlii^-Main,  and  .Suei-»en, 

filentUt,  of  DcrllD,  were  (he  fir^t  to  make  sacce«<fiil  experiments  after  tli«  Jlrev- 

BtfoDf  of  FVanci.«,  of  Philadelphia  (Mod.  Central-Zeitimg,  >fo9.  72-74,  18««),  and 

■  "lo  ftttrmct  t«t5lh  without  pain  bjr  means  of  a  weak  induction  current."    The 

fatlvnl  held  one  electrode,  armed  with  a  moist  sponge,  in  the  hand,  and  the 

other  was  scoured  on  the  tongue  which  the  operator  held  in  his  hand  covered 

villi  a  silk  glore.     The  College  of  Dentistry  in  London,  under  thi'  presidency 

of  Mathews,  as  well  as  other  dentists,  bare  not  recognitcd  electricity  as  an 

■thotio.     On  the  other  hand,  FonssagriTes  (Oai.  des  Hupitaux,  148,  18061, 

,  Emil  Krledrlch,  and  Dr.  Mnx  Knorrin  Huoich  (Baier.  knttlivhes  IntcUigeus- 

'  Blatt,  41,   IS58),  have  u.scd  electricity  with  success  in  other  light  surgical 

OpetBlioiu :  llie  first,  in  cutting  into  a  felon,  and  in  opsning  syphilitic  but>oes ; 
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Through  the  action  of  the  constant  current  certain  other 
accessory  effects  are  noticeable,  which  especially  relate  to 
the  nerves  of  sense  and  the  brain.  Some  men  perceive  a 
metallic  taste  when  a  strong  current  is  conducted  through 
one  arm  or  one  leg  ;  also,  with  some,  there  follows  a  sensa- 
tion of  light  on  electrizing  the  neck  and  back.  Patients 
suffering  from  tabes  and  atrophy  sometimes  perceive  the 
metallic  taste  when  we  conduct  a  current  through  the  pel- 
vis; even  irritation  of  the  upper  thoracic  vertebra  by  a 
strong  current  is  sufficient  in  such  individuals  to  produce  a 
flash  of  light  in  their  eyes.  In  feeble  persons,  sometimes 
constant  currents,  from  twenty  to  thirty  elements,  striking 
the  roots  of  the  N.  vagus,  produce  slowness  of  the  pulse 
lasting  for  several  seconds  or  minutes,  combined  with  faint- 
ing and  paleness  of  the  face.'  Finally,  there  arise  often, 
when  the  currents  are  directed  for  a  long  time  through  the 
upper  portion  of  the  body,  dizziness,  numbness  of  the  head, 
Ulnsions  of  the  senses,  and  other  disturbances  of  the  faculties 
of  the  brain. 

CONCLUSIONS. 

1.  The  interrupted  current  is  applicable  in  those  cases  in 
which  we  wish — 

a)  To  excite  the  muscles,  the  nerves  of  sense,  the 
sensory  or  the  motory  nerves. 

5)  To  produce  contractions  of  the  blood  or  lymphatic 
vessels. 

c)  Or  to  affect  certain  organs  supplied  from  the  sym- 
pathetic. 

the  last,  in  cutting  through  the  skin,  and  in  tenotomy.  Finally,  Richardson 
(Mod.  Times  and  Gaz.,  Feb.  12,  April  23,  1859)  has  presented  an  experiment, 
undi>r  the  name  " Voltn-narcotiitmns,"  of  the  following  nature:  he  held  the 
electrodes,  saturated  with  a  narcotic  fluid  (aconite  or  chloroform),  for  a  long  time 
on  a  part  in  which  he  wished  to  produce  aniesthcsia.  Surely,  he  would  hare 
reached  the  same  result  by  the  use  of  the  narcotics  alone.  In  any  case,  th« 
anipiitlictic  action  hag  a  very  slight  therapeutic  worth. 
>  Remak,  /.  c,  p.  187. 
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2.  The  innficnlar  contniction  produced  through  Faradi- 
ZfttJon  inc-reases  the  teini)erature  of  the  diatiirbed  ninscle, 
and  is  acooinpanied  with  an  increase  in  tlie  volume  of  the 
same. 

8.  Tlirough  the  electrical  irritation  itself  there  is  induced 
an  increase  of  aensiltility,  when  the  irritations  follow  one 
another  with  tolei'able  quickness,  and  when  thej  do  not 
exceed  a  certain  duration  and  intensity;  under  opposite 
influences  there  is  soon  a  marked  decrease  in  sensibility. 
Hence  we  should  only  use  currents  of  such  a  strength  as  are 
«ufticient  to  produce  the  desired  result.  To  cause  contraction 
in  case  of  muscular  paralysis,  or  sensation  where  there  is 
lack  of  sensibility  in  the  skin,  we  should  not  allow  the  cur- 
rents to  work  too  long  without  a  proper  number  of  pauses. 

4.  If  we  wish  to  relax  a  tense  muscle  or  to  loosen  a 
peripheric  contractor,  rei>catcd  iutermiftsions  of  a  strong  bat- 
tery rurrent,  or  single  shocks  from  a  strong  induction  current 
are  indicated,  and  are  generally  more  powerfid  than  the  con- 
stant current. 

5.  The  use  of  the  conttant  current  is  indicated  in  those 
in  which  we  wish — 

a)  To  excite  the  nerves  of  sense  or  the  skin  nerves. 
h)  To  destroy  the  outer  skin  or  mucous  membrane. 

c)  To  produce  an  increase  of  warmth. 

d)  Or  to  induce  a  chemical  process,  and  also  blood- 
coagulation. 

6.  ^Vhile  generally  the  density  fluctuation  of  the  inter- 
rapt*Ml  curnMit  produces  the  most  powerful  exciting  means 
for  the  niot<irj'  nerves  and  mnscles,  there  are  certain  pe- 
ripheric paralyses  in  which  the  constant  current,  probably  in 

ru«  of  its  uninterrupted  duration,  produces  effects 
V. ...  ..  :  jiiinot  be  brought  abont  by  the  induced  current, 

7.  The  eonsitiveness  of  a  muscle  to  the  interrupted  cur- 
|I«ntcjui  in  many  cases,  fbrongb  the  application  of  a  toler- 
ably Btnjng  constant  current,  Ite  incre»ise<i. 

8.  In  galvanizing  a  neni'e  it  is  advisable  often  to  change 
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the  direction  of  the  current,  because  the  conductivity  of  a 
current,  flowing  long  in  the  same  direction,  decreases,  while 
with  a  change  in  the  direction  it  increases. 

9.  The  extrapolar  descending  anelectrotomis  is  above  all 
to  be  used  when  we  wish  to  bring  back  to  the  normal  con- 
dition a  pathologically  increased  excitability,  or  abnormal 
irritation  at  the  periphery  of  a  nerve.  The  intensity  of  the 
desired  effect  is  as  the  strength  of  the  current,  the  length  of 
the  time  of  closure  of  the  circuit,  the  greatness  of  the  inter- 
polar  tract,  and,  finally,  the  shortness  of  the  distance  between 
the  anode  and  the  affected  organ. 

10.  The  extrapolar  descending  catelectrotontis  is,  on  the 
contrary,  to  be  used  where  we  wish  again  to  excite  the 
sunken  excitability  or  lessened  sensation  at  the  periphery  of 
the  nerve  of  the  respective  muscle. 

11.  From  the  same  points  of  view  the  indications  for  the 
local  production  of  extrapolar  ascending  anelectrotonus  and 
catelectrotonuB  are  to  be  sketched  out,  and  consequently 
there  come  into  consideration  the  extrapolar  ascending  ane- 
lectrotonus with  increased,  and  the  ascending  catelectrotonus 
with  decreased  irritability,  as  applicable  respectively  to  the 
cerebro-spinal  shoots  and  the  central  sources  of  the  nerve 
fibres. 

12.  There  is  no  doubt  that  we  can,  by  means  of  a  con- 
stant current,  even  of  tolerable  strength,  affect  through  their 
bony  coverings  the  brain  and  spinal  marrow. 


FIFTH   SECTION 


0!f   THB   VARIOUS    KINDS  OF   APPARATUS   COySTRUCTED   BSPE- 
CULLT  FOR  THERAPEUTICAL  PURPOSEa 


I.     OALVAATO   APFABATUS. 

Amoko  the  many  apparatiises  which  have  been  con- 
.*tracted  fer  tlie  purpose  of  exciting  galvanic  electricity  for 

eial  therapeutic  uses,  and  which  have  been  described  and 
according  to  their  different  forms,  as  chain,  curved, 
iiad  binding  apparatus,  we  find  some  which  have  no  appre- 
ciable physical  effect — as  the  Goldberger  chain ;  otliers  whose 
working  is  rendered  much  simpler  by  means  of  movable 
zinc  and  copper  plates  combined  with  one  another,  which 
may  \>e  laid  on  any  portion  of  the  body — as  Romershausen's 
gHlvano-electrical  curve,  R^camier's  cataplcuTne  galvaniqiie, 
Konxeraan's  apparatus,  etc.  All  these  we  will  pass  by  in 
silence,  and  notice  only  Pulvennacher's  chain,  which  pro- 
dnoes  a  much  more  marked  physical  and  chemical  effect.  This 
ooQsists  of  a  smaller  or  greater  number  of  movable  members 
combined  with  one  another,  each  one  of  which  consists  of  a 
email  wooden  cylinder,  around  which  there  are  laid,  yet  with- 
out touching  eaeli  other,  a  zinc  wire  and  a  gilded  copper  wire 
having  a  spiral  form.  The  individual  members  are  connected 
with  one  another  by  means  of  small  metallic  rings  which  take 
up  the  zinc  wire  of  one  member  and  the  copper  wire  of  the 
next  following.  Each  time  before  using  it,  the  series  is  placed 
in  rinegar,  by  means  of  which  a  tolerably  strong  electrical 
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current  is  produced,  lasting  for  about  half  an  hour.  To  in- 
crease the  qtMntitij  of  the  electrical  current,  a  series  cotn]K)iied 
of  larger  iiicriil»ers  inuct  he  used ;  hut,  to  increase  the  Inten^ 
sity,  the  number  of  nieiuhers  must  be  iucreaeed.  This  ap- 
paratus deflects  quite  perceptibly  the  galvanometer  needle, 
decomposes  water,  and  causeji  reddeninfr.  swelling,  and  Idis- 
tering  of  the  skin,  and,  in  short,  brings  about  chemical  and 
physical  acts.' 

'  [In  the  Ninr  Yobk  Mcdicau  JornxAL  for  November,  166B,  I  deKcribed 
«  form  of  galvanic  hattcrj'  aiiniUir,  in  general  feature*,  in  those  referred  to 
in  tlie  text,  but  [>n«g«M>c(l  of  many  axlTontagea.    I  referred  to  it  in  comiec- 

Fio.  ^ 


tloB  with  the  report  of  - 
iif  wliich  t  likil  ilevifftl  t!i 


^  III  iiiluntile  imralysifi,  for  (he  trvatine&l 
IS  in  iiuietion.     In  the  CIrAKTUU.Y  Jocosal 
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But  the  working  of  all  these  apparatuses  is  entirely  on 
the  skin,  and  not  on  the  deeper-lying  tissuea  ;  it  is  accom- 
panied with  u  chemical  act — tlie  oxidation  of  a  metal,  in  fact, 
depends  on  tliis — and  consequently  conies  to  an  eml  when 
complete  oxidation  has  taken  place.  Nevertheless,  sncL 
ftpi>nmtnse3  are  useful  in  certain  cases,  where  we  wish  to 
awaken  or  diminisli  the  sensibility  of  the  skin,  and  many 
interesting  cures  of  this  kind  are  published  by  careful  ob- 
servers.  Laennec '  mentions  a  singultus  of  three  years'  stand- 

or  Phtcholooical  MrniciM  ixn  Meimcal  Jrmsp«rDrscE,  No.  1,  July,  1867, 
p.  4»,  tt  ttq.,  in  %,  memoir  entitled  The  P<AMog<j  and  Trtatment  of  Otyanie  Ii%- 
faMil*  ParalytiA,  \  dvneribfil  the  iiuftnuaent  more  in  delAil,  ruid  figured  it  as  in 
ttie  •eeofopanyin);  truoilciit. 

It  consittfi  of  ■  K-rie!  of  elements  rnnne<)  of  plates  of  pcrforsted  rinc  and 
copper.  >«  «Iiown  at  F.  These  plates  are  solderol  loRclher,  the  copper  being 
bant  OTcr  at  the  enda,  the  zino  laid  upnn  it,  ami  the  two  fecureW  fattened.  A 
tliiD  piece  of  wood  \»  then  placed  betneeu  Uic  plate*,  to  prevent  their  being 
prFj««<d  ttigetlicr.  The  <lenieiits  rest  upon  a  plate  of  hard  rubber,  ami  arc  kept 
in  place  by  four  liunl-niblicr  ro"!'.  Two  other  pintes  of  liard  robber,  having 
each  a  lar^e  hole  in  the  centre  and  foor  holes  for  the  rodi>,  re.«t  ou  top.  These 
ar\-  kept  in  place  by  plnti  which  paiis  through  holes  in  the  roda.  The  whole  \» 
hun;;  to  au  iron  or  bnus  siiipport,  a»  shown  iti  the  figure,  and  a  saucer  under- 
neath catehe*  the  rinejnr  used  to  set  the  inftrriment  in  action. 

To  arratice  the  appanttu?,  an  clement  with  a  copper  wire  soldered  to  the 
oopiier  plate  ix  placed  upi>n  the  lower  piece  of  hard  nibber ;  upon  the  element 
a  piece  uf  flannel  or  woollen  cloth,  the  same  size  as  the  element,  is  placed ; 
ii9on  lhi>,  another  elcmctit,  then  a  piece  of  flannel,  and  so  on.  The  element* 
an  M  placed,  tliat  the  copper  is  always  belnw.  The  last  element  has  a  piece 
of  eoinwr  win'  nodli'red  lo  the  itlnc  plate.  Insulated  wires  are  used  to  conneot 
the  |>oles  with  the  cle<'lrode><. 

To  ael  the  appamius  in  action,  strong  rinegar  Is  poured  upon  the  top;  it 
pawns  diroagh  the  elements,  and  moistens  the  llannel.  If  the  plates  were  not 
pvrfontcd,  the  flannel  would  only  be  moistened  at  the  edges,  and  thus  a  great 
!'•*<  of  power  woulit  be  (he  resuli. 

t'opper  (nun-  may  lie  u»ed  instead  of  perforated  copper  plates. 

Thin  aptwrattts  ia  easilr  made  and  kept  in  order,  and  is,  therefore,  admirablr 
adapted  to  use  in  the  country.  The  current  is  equable,  and  of  a  degree  of  inten- 
dlT  proportioned  to  the  number  of  elements,  and  of  quantity  proportional  to 
iMr  tkt*.  I  UKc  from  (ilty  to  a  hundred  elecaents.  Strong  muscuUr  contnus 
tiOBt ««  indace<l  by  it  in  makinf;  or  breaking  of  the  circuit. — W.  A.  H] 

'  Traill-  de  I'auscultation  mediate  etdes  maladies  des  poumons  et  du  coeor, 
4  edit.,  I'aii*,  1837,  t  Ui,  p.  iti. 
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ing,  which  was  cured  by  wearing  two  magnetic  plates  oc 
the  epigastrium  and  on  the  corresponding  part  of  the  verte- 
bral column.  After  a  lapse  of  six  months  the  patient  one 
day  forgot  to  put  on  the  plates,  and  the  singultus  returned 
and  continued  till  they  were  again  applied.  Miguel '  cured 
a  case  of  epilepsy  in  the  same  way. 

These  pairs  of  plates  are,  however,  much  more  powerful 
when  they  are  placed  on  parts  which  have  been  previously 
deprived  of  the  epidermis  by  means  of  blistering.  Laennec  * 
cured  a  case  of  angina  pectoris  by  laying  one  plate  over  the 
pit  of  the  stomach,  the  epidermis  being  removed,  and  the 
other  on  the  back.  Orioli  and  Cogevina  *  removed  a  cough 
of  five  years'  standing,  in  a  young  girl,  by  placing  a  zinc  and 
a  copper  plate,  connected  by  a  silver  wire,  on  two  positions, 
freed  from  their  epidermis  by  means  of  a  blister ;  finally, 
Spencer  Wells*  often  healed  ulcers  which  had  withstood 
all  other  remedies,  or  threatened  to  become  carcinomatous.* 


Of  the  galvanic  apparatuses,  which  are  used  specially 
for  chirurgical  purposes,  we  notice  here : 

1.  The  Middeldorjaf  battery  *  which  is  constructed  of  the 
following  dimensions : 

A  polished  wooden  chest,  with  two  handles,  that  may  be 
shut  up,  12'  broad,  12'  deep,  and  with  a  cover  10*  2'"  high, 
is  divided  by  means  of  partitions,  h,  into  four  equal  compart- 
ments, which  receive  four  glass  cylinders  standing  on  pieces 
of  felt.  These  are  6J'  high  and  4J'  in  diameter.  They  con- 
tain the  6'  high  and  4'  wide  strongly-amalgamated  zinc  cylin- 

■  Deutsche  Klinik  Tom  1  October,  18S6. 
•L.f.,  p.  497. 

*  Oaz.  des  HApiUnz,  1847,  p.  204. 

*  Bemerkuogen  fiber  Heilwirkniigen  dea  GalTanigmag  ana  der  Praxis  des 
Dr.  Cogcrina  in  Corfu.  Oppenhdm'sZeltscbriil,  1849.  Schmidt's  JahrbBcher, 
Band  Ixir.,  p.  161. 

'  S.  section  ii..  Surgery. 

'  Die  Galvano^austic,  cin  Beitrag  zur  operatiren  Hedldii,  Brealao,  18M. 
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dere  d,  which  have  a  circumference  of  13',  so  that  each  of 
•them  presents  78  a  ',  and  all  four,  312  D  '.  Within  thtee  there 
ftjuid,  oa  pedestals  of  stone,  the  claj  cells  e,  4^'  high  and  3^' 
in  diaiueter,  into  wliich  the  platinum  stars /' dip,  wliich  are 
funiished  with  glass  cxtveiis,  and  have  attached  to  their  upper 
portion  (as  tlie  zinc)  a  small  copper  piece  for  connecting  with 
the  conducting  wires.  Eacli  platinum  star  consists  of  tlirce 
platee,  3'  lu'"  high,  2'  9'"  broad,  united  by  means  of  a  plati- 
num clamp,  and  bent  in  such  a  way  as  to  form  a  six-rayetl 
star,  having  a  working  surface  of  about  250  d  '. 


Fio.  a. 


At  the  crossing  of  the  partitions  of  the  ehc-st  i*  placed  the 
commutator  A.  Tliis  consists  of  a  woiwlen  column  having 
on  It*  upiier  slightly  concave  end  eight  little  cups,  4'"  bn.««d, 
nuniily  PPPP  in  an  inner  circle,  and  ZZZZ  in  an  outer  for 
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holding  quicksilver.  Into  these  little  holes  the  copper  jon- 
dncting  wires  i,  coming  from  the  zinc  and  platinum,  di}).  On 
their  way  they  pass  to  the  IJ"  high  copper  cylinder  k,  intc 
which  they  are  fastened  liy  the  screw  m.  The  copper  cylin- 
ders belonging  to  the  zinc  have  a  slit  Iielow,  which  nllows 
thetu  to  be  sectired  to  the  zinc  cylinders,  while  those  belong- 
ing to  the  platinum  have  a  slit  on  the  side  so  that  the  wires 
may  he  taken  out,  without  reuioving  the  platinum  from  the 
add.  From  the  bottom  of  both  sets  of  cups,  which  are  con- 
nected with  the  platinum  and  zinc  wires,  there  extend  the 
wires  n,  wliich  at  j?  may  be  secured  to  the  conducting  wires 
of  whatever  kind. 

In  the  commutator,  sis  we  have  seen,  all  wires  trom  the 
platinum  plates  come  to  the  inner  circle  of  cups,  and  all 
those  from  the  zinc  cylinderi*  to  the  outer  circle.  In  order 
to  concentrate  these  to  a  simple  chain  or  a  chain  of  two 
pairs  or  to  a  pile,  so-called  commutating  disks  are  used. 
These,  which  are  made  of  wood,  have  a  diameter  of  2^',  and 
carry  copper  wires  fumishotl  witli  feet,  which  are  brought 
into  connection  with  all  the  zinc  cylinders,  or  all  the 
platinum  jdatee,  or  with  each  alternately,  according  to 
tlie  combination  desired.  When  setting  the  disks  on 
the  commutator,  care  must  be  taken  that  Ph  always 
come  in  contact  with  the  platinum  of  /.  Z;/  with  the  zinc 
of  the  IV  elements,  and  there  are  for  tliis  purpose  on 
each  disk  two  indications  or  mark-points.  This  battery  is, 
as  Grove's,  filled  with  nitric  and  sulphuric;  acids,  and  con- 
tinues of  the  same  strength  for  hours. 

Much  ciiejiper,  ami  answering  the  same  pur{>o8e8,  is 
2.  titolirer'ii  hirf/if  zinc-carlton  hiitterij,  which  is  (ilacod  in 
an  oaken  chest,  and  consists  of  si.x  Bnnsen's  elements,  wliich 
are  filled  with  nitric  and  sulphuric  acid*  (I  :  6).  By  means 
of  stars  of  copper  plate,  which  arc  markc<1  Nos.  1, 2,  and  f!,  and 
which  can  lie  laid  in  screw-stands  so  made  as  to  receive  the 
wires  coming  from  the  ziiics  and  carbons,  we  can  combine  all 
the  zincs  and  all  the  carbons  into  one  pair,  or  into  two  pairs,  or 
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into  s  pile,  according  as  we  wish  to  render  incandescent  a 
thick  and  short  \virv,  one  of  middling  strength,  or  one  that  is 
long  and  thin.  In  order  to  make  a  lessening  of  the  carrent 
ptfcssihle^  StOhrer  has  placed  a  moderator  on  the  cover,  which 
consists  of  a  piece  of  tense  silver  wire,  through  whicJi  tlie 
current  is  conducted,  and  in  this  way  diminished,  hefore  it 
pHsses  into  the  apparatus  cnntiiining  the  wire  to  be  heated. 
On  the  foot  of  the  moderator  is  a  movable  clamp,  to  regu- 
late the  amount  of  weakening  of  the  current. 

Less  useful  is 

3.  Grenct's  biitteri/,^  This  consists  of  nine  amalgamated 
rinc  plates  and  six  copper  plates  covered  with  carbon,  of  which 
alwHTS  three  zinc  ]>liite8  combined  with  two  carl>on  plates 
stand  vertically  on  the  base  of  the  apparatus.  The  base  is 
made  of  hard  india-rubber ;  it  has  an  excavation,  and  is  fur- 
nished in  its  cover  with  live  holes,  through  which  the  air, 
blown  in  by  means  of  rubber  tubes,  in  the  excavation  reaches 
the  fluid  into  which  the  entire  apparatus  is  dipped.  This  fluid 
is  in  a  glass,  wooden,  or  jxircelain  vessel,  and  consists  of  weak 
sulphuric  aciil,  to  which  the  bi-chromate  of  potash  (in  the 
|»roporti<<n8  of  1  :  10)  is  added.  After  the  battery  is  dipped 
into  the  fluid  as  high  sis  the  upper  edge  of  the  carbon  plates, 
a  Y-shajied  tube  is  fastened  to  the  rubber  tube,  and  to  this 
a  pair  of  bellows ;  soon  the  fluid  is  thrown  into  considerable 
ct>muiotion,  and  after  four  or  five  seconds  the  platinum 
wire,  which  is  secured  to  the  conducting  wires  going  from 
the  zinc  and  carbon  poles,  glows.  The  current  remains  con- 
slant  as  long  as  the  blowing  is  kept  up.  In  Germany  this 
battery  has  not  met  with  the  approval  which  Broca '  has 
given  it,  because  the  rubber  is  easily  deiitroye<l,  the  bellows 
is  not  an  exact  regulator  of  the  strength  of  the  current,  the 
apparatus  is  complicate<l,  etc. 

For  galvano-caustic  purposes,  and  in  a  still  higher  degree 

*  !*•>&  Die   Grenct'schc  BAtt«rie   tmd    ihre   Bedvutang  tii  dia  opentire 
OtjlaDweadimg  dos  Onlvaniamu*  ron  Ur  J.  Snmter,  18(8. 

*  Ball  d«  r.Vcad^roio,  xxUi.,  p.  75,  Kovbr.,  18S7. 
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as  a  meane  of  prodncing  the  congtant  current,  or  that  of 
Voltaic  inductiou,  the  following  are  worthy  of  notice. 

4.  The  large  sine  -  carbon  batteries  conBtructed  by 
Stohrer,  because  they  consume,  when  not  in  use,  neither 
zinc  nor  acids,  though  applicable  in  the  same  cases  as 
the  foregoing,  and  because  they  are  furnished  with  a  con- 
venient regulator  of  the  strength  of  the  current.  They 
consist  of  a  greater  or  leea  number  of  zino-carbon  elements 
(without  clay  cells),  wliich,  secured  to  a  beam  in  the  middle 
of  the  battery,  may  l>e  raised  and  lowered.  In  the  cylin- 
drical pieces  of  carbon  is  a  deep  hole  with  u  diameter  of  about 
one-third  of  an  inch,  which  is  filled  with  sand  and  closed 
with  a  glass  stopper,  and  serves  for  taking  up  nitric  acid  or 
concentrated  chromic  acid.  Entire,  well-auuilgamated  zinc 
cylinders  encircle  the  carbon,  and  are  prevented  from  coming 
in  contact  with  this  by  means  of  glass  isolators  fastened  to 
it.  Glasses,  which  stand  on  the  pedestal,  and  into  which  the 
elements  may  be  lowered,  serve  for  holding  dilute  sulphuric 
acid  (1  :  G) ;  according  a-s  the  elements  sink  more  or  less 
deeply  into  this,  the  current  is  more  or  less  strong.  When 
not  in  use,  tlie  carbon  and  zinc  are  lifted  so  high,  tliat  the  sul- 
phuric acid  no  longer  comes  in  contact  with  them,  and,  as 
the  JMjid  in  this  case  takes  up  only  the  lower  third  uf  the 
glass,  it  may  be  transported  without  danger;  besides,  as 
there  is  no  consumption  of  zinc,  or  decomposition  of  acid, 
the  apparatus  may  stand  for  months  without  needing  a 
new  filling,  and  lieing  always  ready  for  use.  Moreover, 
the  elements  may  l>e  united,  as  in  the  two  following  bat- 
teries, by  means  of  clamps  of  copper  plate,  into  one  or 
several  pairs.' 

The  most  convenient  apparatus  for  the  application  of  the 
constant  current  to  medical  purposes 


I 


'  [In  u>  ftrtivJe  on  Organic  Infantile  Panlvisia  contained  in  the  Qcartciut 
JotnuiiL  or  PiiraiOLoairti.  Muucisk  xhv  MtntCAJ,  J laiBrBrnKNrv  for  Jiilr, 
1(*C8,  I  htvc  ilocritn'tl  Stolin-r't  oripunl  liattrri  at  length.  Tlic  acfnmpaiijr- 
ing  woodcut  (I'tg.  4)  nil!  >vm-  tnitlvr  lliou  any  addiliouol  description  to  giro 
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6.  Remakes  sino-oarbon  battery.    This  generally  conaiata 
of  siity  eleineuts,  which  have  the  following  proportions : 

•D  idea  of  iu  fona  Stohrer  lias  recentlj  greatly  imprOTcd  thia  batter;  by 
reducing  ita  size,  and  altering  tlic  arrangement  for  getting  the  current  from 
any  number  of  celli. — See  Appendix.    W.  A.  H.] 


Fie.  i. 
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In  a  glass,  15  cm.  high,  and  1 1  cm.  in  diameter,  there  is  a 
coil  of  one-inch-broad  copper  plate,  to  which  there  is  sol- 
dered a  copper  wire  whidi  passe^i  vertically  upward  throujih 
a  glaes  cylinder,  2.5  cm.  wide,  and  serves  to  connect  with  the 
next  standing  element.  This  glaae  cylinder,  cemented  into 
the  bottom  of  a  clay  cell  which  covers  the  copi>er  plate,  is 
filled  with  water  and  pieca-*  of  blue  vitriol  up  to  its  edge. 
At  the  upper  part  of  the  clay  cell,  surrounding  it,  and  reach- 
ing to  the  bottom  of  the  glass,  there  is  a  compressed  layer 
of  pnpier-ui&ch6  to  the  height  of  from  6  to  7  cm.,  on  which, 
separated  by  a  layer  of  fustian,  rests  a  zinc  cylinder,  1^  cm. 
tJiick  and  three  times  as  high.  This  luodification  of  Daniell's 
elements  by  Siemens  and  Ilalskc  has  the  advantage,  through 
limiting  the  chemical  process  within  the  battery,  of  length- 
ening the  durableness  of  the  apparatus  in  this  way,  that  the 
same  may  be  used  many  months  without  repairs,  if  we  oidy 
take  care,  every  three  or  four  weeks,  to  till  the  glass  cylinder 
with  crystals  of  blue  vitriol.  It  is  advisable  to  clean  the 
batt«ry  every  three  or  four  months,  by  which  means  the  zinc 
is  made  more  active ;  the  security  of  the  copper  wire  may 
then  be  tested,  injuries  may  be  repaired,  and  more  acid  water 
may  be  added,  till  the  ziuc  is  covere<l.  These  sixty  ele- 
menti*,  placed  one  behind  another,  are  brought  in  conncctinn 
with  the  current  selector,  rheotropc,  and  the  galvanoscope, 
which  three  instruments  are  secured  to  a  polished  mahogany 
board. 

The  current  selector,  which  has  for  its  object  the  uniting 
for  effect  any  number  of  elemcTit?,  even  as  high  a'<  sixty,  has 
the  followuig  construction :  It  has  ten  silver-plated  buttons, 
arranged  in  opposite  half-circles  of  fives,  bearing  the  numbers 
10,  8.  6,  4,  2,  10,  20,  30,  40,  50,  which  indicate  the  number 
of  elements  with  whii-h  they  are  in  combination.  In  the 
middle  of  each  half-circle  is  a  winch,  which,  moved  from  but- 
ton to  button,  shuts  off  any  desired  numljer  of  elements.  If 
wc,  for  instance,  necil  forty-two  elements,  we  turn  the  winch 
B2  to  40,  the  winch  Bl  to  2 ;  while,  if  we  wish  to  use  six 
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elcmentB,  the  ^^-iiich  B2  is  iii.ived  to  the  nail  0  lying  between 
tlie  two  half-circleA,  the  winch  Bl  to  6,  When  both  winclios 
Jire  at  <?,  there  is  no  current  flowing. 


I      The  ehnnge  of  the  tlireftion  of  the  current  is  cflecte<l  hv 
meam  nf  the  eiiuiniutatur  C,  in  connection  with  the  jioiute 
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N  (normal)  and  W  (reversed).  The  conducting  wires  being 
secured  by  the  binding-screws  K  (copper)  and  Z  (zinc),  the 
positive  current  passes,  when  the  winch  of  the  commutator 
is  on  X,  through  the  clamp  K  and  the  conducting  wire  into 
the  body,  and  through  the  other  conducting  wire  to  the 
zinc  pole  Z.  If,  on  the  contrary,  the  winch  is  on  W,  the 
positive  current  passes  from  the  clamp  Z  through  the  body 
toK. 

The  gdlvanoBcope  G  shows  us,  when  the  tips  of  the  con- 
ducting wires  are  placed  on  any  part  of  the  body,  and  the 
stopper  a  is  removed,  how  strong  the  current  is,  by  means 
of  the  amount  of  deviation  from  the  O  point.  On  the  brass 
button  above  the  galvanoscope  there  is  a  small  magnet-rod, 
by  turning  which  to  the  left  or  the  right  we  can  place  the 
needle  on  the  O  point,  when  this  shows  a  deviation,  the  cir- 
cuit being  o])en. 

The  combination  between  the  battery  and  the  current 
selector  is  made  in  the  following  way :  After  the  individual 
elements  are  arranged  behind  one  anotlier,  and  the  zinc  al- 
ways connected  with  the  copper,  the  first  conducting  wire 
of  the  copper  pole  of  the  first  element  is  carried  to  the  but- 
ton 10  of  the  winch  Bl,  and  tliere  secured  by  means  of  a 
screw.  The  second  wire  is  fastened  into  the  clamp  which 
unites  the  second  element  with  the  third,  and  carried  to  the 
button  8.  The  same  take:^  place  between  the  elements  4 
and  5,  6  and  7,  8  and  9,  and  tlie  wires  are  united  with  the 
buttons  6,  4,  2,  in  a  corresponding  order.  The  wire  l>etween 
the  tenth  and  eleventh  elements  is  connected  with  the  but- 
ton O.  From  the  eleventli  element  on,  the  enumeration  is 
always  by  ten  elements ;  the  conducting  wires  are  set  on 
between  the  twentieth  and  twenty-first,  tlie  thirtieth  and 
thirty-first,  the  fortieth  and  forty-first,  and  finally  the  fiftieth 
and  fifty-first,  and  carried  thence  to  the  buttons  10,  20,  30, 
40,  of  the  winch  B2.  The  last  wire  is  carried  from  the  zinc 
pole  of  the  sixtieth  element  to  button  50. 

Romak's  electrodes  consist  of  wooden  handles  with  brass 
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tips,  which  have  the  fonn  eitlier  of  bntton?,  from  J  to  1  inch 
in  iliameter,  or  of  segments  of  balls  and  plates,  from  IJ  to 

3  inches  in  diameter,  or  of  pqiiaro  rods,  from  1  to  3  inches 
long,  and  i  to  1  inch  wide.  The^,  to  prevent  oxidation, 
are  wvered  with  platinnm  plate,  and  then  with  a  layer  of 
flannel  concealed  by  linen.  The  conductora  are  protected 
by  cork  coverings,  from  ^  to  ^  of  an  inch  thick,  which  are 
Becured  to  the  metal  plate  by  linen  binding. 

Lately,  Fromhold  has  described  an  apparatus  in  a  short 
paper,'  which,  so  far  as  we  can  judge,  is  an  improvement  in 
the  construction,  since  we  can,  by  the  use  of  it,  not  only  ob- 
tain currents  of  a  desired  int^ennty,  but  of  any  quantity,  for 
therapeutical  purposes. 

6.  FnmJiol<r«  (jpparotua  has  the  following  construction : 
Its  base  has  a  length  of  24',  and  a  breadth  of  13',  and  is 
furnished  <in  each  of  its  longer  sides  with  a  prominence  for 
the  reception  vi  a  wooden  colnmn,  21'  high,  having  a  slit 
below,  3'"  wide.  There  is  glued  to  the  bottom,  and  secured 
by  screws,  a  second  board,  pierced  with  33  holes,  which  are 
for  the  reception  of  32  battery-glassee.  A  similar  Ixiard, 
serving  aa  a  point  of  support  for  the  glasses,  may  be  secured 
V>y  means  of  two  screws,  which  pass  through  the  slits  in  the 
columns,  at  any  height,  even  as  far  up  as  the  edge  of  the 
glasses,  and  allow  in  this  way  an  open  view  of  these  from 
all  side*.    (See  Fig.  6.) 

Tlie  32  glasses,  each  of  which  has  an  outer  diameter  of 
kbont  Si  inches,  and  a  height  of  8  inches,  are  arranged  in 

4  rows,  and  serve  for  the  reception  of  the  zinc-lead-plati- 
nnm  elements  already  described.  The  electro-motor  metals 
■TO  BecJire<l  to  u  woo<len  frame,  of  the  dimensions  of  the 
bottom  lK.>ard,  wliich  is  divided  lengthwise  into  fimr  parts, 
and  carries  on  its  middle  cross-jiiece  the  dial  (Reraak's  cur- 
rent selector)  and  the  commutator.  The  four  longitudinal 
divisions  are  so  divided,  by  means  of  cross-sticks  or  saddles, 

*  D«r  conatant«  pitvanische  Strom  mo<lificirb«r  in  idoeiD  InteiuiUts-  und 
QuDtiUtawgrtb,  Pesth,  1867. 
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that  each  saddle  comes  exactly  over  the  middle  of  a  battwy- 
^lase.     The  entire  frame  is  elevated  when  the  metals  are 
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lifted  from  the  fluid,  and  is  lowered  vrhen  these  are  allowed 
to  ?ink  into  the  fluid  con-iistinp  of  acid  watt-r,  and  thw  risinj; 
ami  sinking  take  place  by  means  of  a  windlass.  This  con- 
sists of  an  inin  rod  passing  from  one  colntnn  to  the  other, 
which  holds  on  lioth  of  its  inner  ends  a  metallic  disk  of  3 
inches  diamet«r,  and  a  cog-wheel  where  it  passes  at  right 
angles  through  the  fM)lumii.  Tliis  wheel  is  moved  by  means 
of  an  endless  vertical  screw,  wliidi  tunis  it  completely  on  its 
axis  by  40  revolutions,  and  is  held  fait,  through  the  friction, 
at  any  height.  The  diaUplati",  which  receives  on  its  lower 
surface  the  conducting  wires  of  all  the  positive  poles,  con- 
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Mst£  of  a  horizontal  disk,  5  iiichej  in  diameter,  of  well-ilried 
wood,  whicli  liiw  on  its  surface  32  numbers,  corresponding 
U>  tlje  32  elements,  and  of  an  indicator  which  can  be  moved 
without  di-^turbing  the  apparatus  from  1  to  32,  Coimected 
with  this  battery,  as  with  Remak's,  tliere  is  a  commutator, 
aud  in  place  of  the  mapruet-needle  there  is,  separated  from 
the  apparatus,  a  tauijent  box-compass  which  is  intercalated 
in  the  course  of  tiie  current. 

The  power  which  this  apparatus  has  of  delivering  currents 
of  greater  intensity  and  quantity,  results  trom  the  possiliiiity 
of  introducing  a  greater  or  less  number  of  element;*,  and  of 
sinking  them  more  or  less  deeply  into  the  fluid  :  moreover, 
all  possible  modifictitions  may  be  resorted  to  according  to 
the  various  therai)eutical  iji<licntions  or  surgical  demands. 
This  battery  also  proiluces,  by  the  slow  sinking  of  the  elec- 
tM-inotor  metals  into  the  fluid,  a  gradual  increase  of  the 
quantiti/,  ant]  through  the  slow  moving  of  tli--  imlex  from 
lower  to  higher  numl>erB  a  gradual  increase  of  the  intensity 
— :i.'  '  li  which  Fromhold  considers  of  great  service  in 
tla-i    ,  -. 

Deserving  of  special  notice  is 

7.  T^mmtm's  PoUirizniion  Btitteri/,'  Ijccause  it  has  the 
advantage  over  all  other  batteries  of  producing  sufficient 
Bleclro-motor  power  by  the  use  of  one  galvanic  element, 
which  takes  uji  ver}-  little  nwm,  ])ecause.  though  the  tii*st 
co*t  is  considerable,  the  exi)ense  of  operating  it  is  light,  and 
liecause,  with  certain  racMlifications,  it  may  serve  as  a  trans- 
jxirtable  battery  for  me<licinal  pur[>oses.  The  theory  which 
lio9  at  the  foundation  of  the  construction  of  the  apparatus 
U  the  follo^viug :  AV"hen  we  touch  the  poles  of  a  galvanic 
e!e-nent  to  two  platinnni  plates,  which  are  dipjied  into 
dilute  sulphuric  acid,  and  then  remove  the  element  and  con- 


'  DIr  PolirinUons-Biittfric,  ein  oener  Appani  itur  DorTorbringcn  «iDes 
conliniilrliobeD  nlactrUchvQ  Strotnes  von  buher  Spannung  ami  ci)D>laii(«r 
(!|iirk>-  mil  Iliilfe  elaei  eioxelneii  giklniDi«cben  Elvm«nu  too  Julius  Thomien, 
lUmburg,  1866. 
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nect  the  platinum  plates  by  means  of  a  metallic  wire,  there 
arises  an  electric  current,  which  runs  in  an  opposite  direction 
to  the  current  which  produced  this  condition — the  platinum 
plates  are  then  polarized  ;  during  the  short  time  of  coutnet 
there  was  formed  an  invisible  film  of  the  constituents  of  the 
water  on  the  platinum  plates — hydrogen  on  the  plate  which 
was  in  connection  with  the  zinc  pole,  and  oxygen  on  the 
p1at«  in  connection  with  the  copper  pole.  The  current  has 
naturally  only  a  short  duration,  since  the  hydrogen  and 
oxygen  quickly  unite  again,  but  we  may,  in  a  very  short 
time,  in  this  way  charge  a  large  number  of  plates,  and  ob- 
tain, if  we  unite  these  into  a  battery,  anelectrical  current  of 
very  high  tension.  The  strength  of  the  current  decreases, 
however,  very  quickly,  unless  we  take  care  to  charge  the 
individual  cells  without  breaking  their  connection  with  one 
another,  and  this  is  done  by  so  arranging  the  platinum 
plates,  as  in  a  battery,  and  the  connection  of  the  polarizing 
element  with  each  platinum  pair,  that  the  already  present 
charge  will  be  increased  by  the  action  of  the  charging  cur- 
rent. 

The  poltirization-battejy  consists  of  three  principal 
parts :  1.  The  battery  proper ;  2.  The  galvanic  element, 
which  charges ;  3.  The  distributing  apparatus,  through 
which  the  current  produced  by  the  element  is  conducted 
from  one  to  another  of  the  diflerent  cells  of  the  battery.  1. 
The  battery  is  formed  of  two  open  wooden  chests,  each  of 
which  is  divided  by  means  of  26  platinum  plates  secured  in 
its  walls,  into  25  cells,  so  that — and  this  is  a  peculiarity  of 
this  battery — the  plates  themselves  form  partition  walls  be- 
tween the  cells,  and  the  two  sides  of  a  plate  belong  to  two 
different  cells.  2.  As  the  galvanic  element  must  be  able 
easily  to  decompose  water,  it  is  best  to  use  a  zinc-platinum 
or  a  zinc-carbon  element  with  nitric  or  chromic  acid.  3.  The 
distributing  apparatus  consi-its  of  a  flat  ring,  composed  of 
insulating  material,  into  which  a  numlier  of  short,  radiating, 
metallic  rods  are  secare<l,  as  many  in  number  as  the  battery 
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erijls.  Each  of  these  is  combined  by  means  of  a  fine  silver  or 
copper  wire  with  a  platinum  plate  in  the  battery.  Through 
the  niidtile  of  tlie  ring  passes  a  vertical  axis,  which  carries 
altove  two  isolated  arms  alongside  of  one  another,  which 
stand  in  connection  with  two  wooden  clamps,  serving  for 
the  reception  of  the  conducting  wires  from  the  galvanic  ele- 
ment. The  two  anna  represent  the  two  poles  of  the  element ; 
each  is  supplied  with  a  spring,  and  they  stand  so  far  apart 
that,  when  one  touches  one  metallic  rod  of  the  ring,  the 
other  is  also  in  contact  with  the  next.  If  the  axis  is  now 
turned,  which  may  be  done  by  means  of  clock-work,  a 
weight,  or  an  electro-magnetic  contrivance  move<l  by  a  gal- 
vanic element  (which  causes  a  revolution  in  at  most  two  or 
three  seconds),  each  plato  will  1>ecome  loaded  one  after  the 
other  with  hydrogen  on  one  side  and  oxygen  on  the  other. 
After  a  single  turning  round  of  the  axis  all  the  plates  are 
cliargiiil,  and  the  battery  is  in  a  condition  to  begin  its 
action.  Tlie  intensity  of  the  current  is  regulated  through 
the  polarizing  element,  and  this  again  through  the  rheostat, 
i.  e.,  an  apparatus  tliat  enables  us  at  pleasure  to  increase 
the  conducting  resistance  by  intercalating  a  longer  or  shorter 
metallic  wire.  The  entire  ajiparatu*,  exclusive  of  the  gal- 
vanic element,  is  enclosed  in  a  polished  wooden  chest  li  feet 
long,  1  foot  wide,  and  i  foot  high. 


n.    DiBCCnON    APPARATTS. 

Among  the  magneto-electrical  induction  ap]»aratuses  we 
will  mention : 

8.  TA^  appnnitui  of  Pij^ti.  In  this  the  electrical  cur- 
rent is  induce<l  by  means  of  a  steel  magnet  rotating  vertically 
on  ita  axis,  al)Ove  the  poles  of  whicli  are  two  iron  rods  wound 
with  connecting  spirals.  The  nuignet  rotates,  while  the  in- 
doctinn  spinilij  remain  immovable. 

In  all  the  later  constructed  apparatusee  the  magnet  is 
immovable,  and  the  horse-shoe  shaped  soft  iron,  either  with 
tlio  induction  spiral  or  without  it,  is  movable.     To  the  iu- 
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duction  apparatuses  with  movable  spirals  belong  tboee  ol 
Saxton  and  Ettinghausen,  Keil,  Stohrer,  etc  ;  to  thoee  with 
immovable  spirals,  Duclicnnc's  maf^eto-electricjil  apparatus, 
and  that  of  the  brothers  Breton. 

9.  Tfie  Saxton-EUinghau^en  apparatus  consista  of  a  pow- 
ful  horse-shoe  magnet,  of  five  or  seven  plates,  secured  by 
means  of  screws  to  a  wooden  base.  Between  the  arms  of  the 
magnet  there  is  a  small  cylinder  which  may  be  set  in  motion 
by  luemis  of  a  turning  wheel  placet!  above  the  magnet.  The 
cylinder,  lieitig  of  less  diameter  than  the  wheel,  makosacor- 
re8j)ondingly  greater  nmnbcr  of  revolutions  than  the  hitter. 
With  the  cylinder  the  induction  spirals  turn  and  also  the 
iron  axle  lying  before  thtso.  On  tliis  axle  are  two  steel 
rings,  one  of  whicb,  isolate<l  by  means  of  a  covering  of  glass, 
wood,  or  ivory,  receives  one  end  of  the  induotion  spiral, 
the  other  end  of  this  6i)iral  is  taken  up  by  the  second  nnisiv 
latcd  ring.  This  ring  conslits  of  two  divisions,  the  front  one 
of  which  is  interrupted  by  two  diametrically  opposite  inden- 
tations, while  the  hinder  one  has  an  unbroken  surface.  On 
each  side  of  the  axle  is  a  small  brass  colmnn,  into  which  me- 
tallic sjtrings  are  screwed;  the  right  one  snpjwrts  two 
springs,  one  of  which  gliiles  over  the  surface  of  the  isolated 
ring,  tlio  other  over  the  front  division  of  the  unisolated 
ring ;  the  spring,  secnre<l  to  the  left  column,  comes  in  con- 
tact with  the  other  division  of  this  latter  ring.  Finally, 
there  is  fastened  to  each  brass  column  a  metallic  conducting 
wire,  furnishe<l  with  an  application  cylinder,  between  which 
the  body  to  lie  electrized  is  intercalated.  If  the  tunung 
wheel,  or  with  it  the  whole  rotating  system,  is  set  in  niotioii, 
e«ch  pole  of  the  magnet  produces  an  opposite  polarity  in 
the  soft  iron  containe<l  within  the  induction  spirals,  conse- 
quently with  each  half  revolution  of  the  axis  the  sides  of  the 
iron  tamed  to  the  magnet  change  their  polarity.  Each 
magnetic  iron  rod  producer  an  electric  current  in  the  spiral 
which  stirrounds  it,  according  to  the  following  law :  if  we 
excite,  in  an  iron  rod  which  lies  in  a  spiral  woimd  to  the 
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riglit.  mngnetl3.in  in  such  a  way,  that  on  the  active  end  a 
Ijortli  i»ole  irt  produced,  tlieii  tlie  pt>»itive  electric  current, 
induced  througli  tlie  Tnagtictism,  passes  from  this  side  into 
tho  spiral.  The  reverse  follows  with  a  winding  of  the  spiral 
to  tlie  left.  The  brass  colunins  on  both  sides  of  the  axle  liave 
iho  office  of  conducting,  by  means  of  the  metallic  springs 
aad  wires,  the  induced  current  to  the  portion  of  the  lx)dy  to 
be  affected,  and  this  always  takes  place  at  the  moment  when 
the  pole  of  the  iron  rod  is  moved  away  from  that  of  the 
magnet,  and  the  spring  on  the  right  side  sinks  into  one  of 
the  indentations  which  are  found  on  the  front  division  of  the 
ttnisolated  ring.  If  we  have  to  do  with  a  spiral  wound  to 
the  right,  and  at  this  motnetit  the  iron  ro<l,  whose  wire  end 
u  conneote«l  witli  the  isolated  ring,  loaves  the  north  pole  of 
the  horse-shoe  magnet,  the  positive  current  goes  to  the  right 
column  and  (the  conduction  of  the  front  right  spring,  which 
now  stands  in  an  indentation,  being  infernipted)  thence 
thrvngh  the  conducting  wires  to  the  body  operate<l  on,  and, 
passing  through  this  from   right   to  left,  reaches   the  left 
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coltttnn,  the  spring  of  the  left  side,  ainl  lirmllv  tlie  nnisolatcd 
ring.  ^Vfter  the  next  half  rcvtdution,  when  the  iron  riMl, 
wltoMi  wire  end  is  conncctcfl  with  the  unisolatod  ring,  cornea 
under  the  influence  of  the  south  |>olc  of  the  horse-shoe  nia^ 
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net,  the  positive  current  (tlie  conduction  of  the  front  right 
spring  l>eing  agiiin  interrupted)  goes  tlirough  the  spring 
of  the  left  side,  the  left  column,  the  left  conducting  wire,  into 
the  electrized  body,  and,  pasi«ing  through  this  from  left  to 
right,  returns  by  way  of  the  conducting  wire  of  the  right  side, 
the  coluiim,  and  the  right  hind  spring,  to  the  isolateil  ring. 
The  current  goes  changing  from  right  to  left  and  from  left 
to  right,  in  an  electrized  arm,  for  instance :  at  one  moment 
it  passes  from  the  hand  to  the  shoulder,  and  at  the  next 
from  the  shoulder  to  the  hand,  and  so  on. 

10.  The  same  thing  takes  jilace  with  the  Saxton  appor 
raiu-8  modified  by  KeU,  which  has,  in  the  place  of  the  springs 
and  steel  rings,  on  the  front  end  of  the  iron  axle,  n  gyrotrojm 
eo  arrangetl  that  it  can  be  turnefl  also  by  the  wheel.  It 
cousists  of  four  small  half  disks  of  German  silver,  covered 
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to  witlun  throe  lines  of  their  edges  with  lac,  which  from 
their  relative  positions  seem  to  form  two  round  plates.  Of 
these  half-disks  the  upper  and  hinder  stands  in  connection 
with  the  front  and  lower  one,  and  lower  and  hinder  is  sim- 
ilarly united  with  the  front  and  upper  one,  and  each  takes 
up  nn  end  of  the  induction  spiral.  The  ilisks,  which  are 
separate<l  by  alwut  one  inch,  dip  into  quicksilver,  which,  for 
the  purpose  of  aiding  the  conduction,  is  phice<l  in  two  fur- 
rows of  a  wooden  vessel  standing  on  an  appropriate  pedestal. 
In  the  quicksilver  of  each  furrow  there  lies  a  metallic  wire, 
to  the  outer  ends  of  which  tlie  conducting  wires  are  con- 
nected. Here  also,  with  each  half  revolution,  the  direction  of 
the  current  changes,  which  passes  to  the  body  to  be  electrized. 
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Stolirer  first  succeeded,  by  means  of  his  very  ingenious 
commutator-contrivance,  in  changing  the  currents,  flowing 
tJier  each  half  revolution  in  opposite  directions,  into  currents 
lia\TiJg  the  same  direction  and  as  such  passing  to  the  body. 

11.  >Stohrer^«  apparatus  consists  of  a  horizontally-lying 
Lorse-ehoe  uiagnet,  of,  at  most,  live  equally  long  plates,  and 
of  an  iron  axle,  between  the  arms  of  the  magnet ;  to  these 
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are  attached  from  l)ehind  forward :  a.  The  commutator ; 
b.  The  soft  irons,  wound  with  the  induction  spirals,  which 
arc  secured  to  tlie  en<ifl  of  an  iron  bar  at  an  angle  of  ninety 
d^H'ees ;  c  A  crank  whicli,  set  in  motion,  turns  the  entire 
rotating  system  (axle,  commutator,  and  induction  spirals), 

llere,  as  with  the  Saxton-Ettinghausen  apparatus,  each 
core  of  tlie  induction  coil,  with  each  half  revolution  of  the 
axle,  is  changed  into  a  north  {«3le  and  then  again  into  a 
eooth  \M\\v  ;  nnil  yet,  by  means  uf  the  ci>niniutat(ir,  currents 
Laving  the  same  din.H?ti<in  pass  over.  The  commutator  con- 
aaXB  of  a  shorter  and  b^>adc•r,  and  of  a  longer  and  narrower 
bnse  cylinder,  which,  separated  by  means  of  a  wooden  tube, 
are  placed  one  within  the  other,  the  shorter  l>eing  outermost. 
On  each  end  of  each  cylinder  tbcre  is  soldered  a  steel  ring, 
80  that  we  have  four  steel  rings,  which  wo  will  numljer 
from  before  backward,  1,  2,  3,  and  4.  The  half  of  each 
sti*l  ring  projects  l»cyond  the  other  half  by  about  ^  a  line, 
iji  6uch  a  way  that  the  prominent  halves  of  1  and  3  and  of 
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2  and  4  correspond.  One  end  of  the  induction  spiral  is  con- 
nected with  the  ring  1,  and  this  through  the  narrow  brass 
tube  with  the  ring  4,  while  the  other  end  of  the  spiral  is 
connected  with  the  ring  2,  and  through  this  with  3.  Final- 
ly, two  steel  springs  are  so  secured  to  the  wooden  chest 
in  which  the  apparatus  is  placed,  that  their  free  ends 
touch  the  steel  rings  lightly  from  above,  and  their  fixed 
ends  are  furnished  with  conducting  wires.  If  the  apparatus 
is  set  in  motion,  during  one-half  revolution  the  steel  rings  1 
and  3,  and  during  the  other  half  the  steel  rings  2  and  4,  an» 
touched  by  the  steel  springs.  The  positive  current  from 
the  one  end  of  the  wire  goes  through  the  ring  1,  the  corre- 
sponding spring  and  the  anterior  conducting  wire  to  the 
human  body,  and  then  through  the  posterior  conducting 
wire  and  steel  spring  to  the  ring  3,  and  so  finishes  its  course, 
since  it  returns  through  the  ring  2  into  the  spiral  coil.  By 
means  of  this  commutator,  currents  having  always  the  same 
direction  are  conducted  through  the  body  to  be  electrized. 
In  order  to  increase  the  frequency  of  the  interruptions,  Stoh- 
rer  has  recently  attached  to  the  axle  a  pair  of  toothed  disks 
of  copper,  so  that  at  each  revolution  of  the  wheel  the  current 
is  frequently  interrupted. 

The  so-called  American  apparatuses  of  Palmer  and  Hall, 
in  Boston,  and  of  Davis  and  Kidder,  in  New  York,  are 
worthy  of  notice,  being  small,  compendious,  cheap,  and 
serving  for  many  cases;  they  have,  however,  no  commu- 
tator. 

In  regard  to  voUa-dectrical  induction  apparatuses,  the 
earlier  ones  (Bauraann's,  Ranch's,  etc.)  consisted :  o.  Of  a 
simple  or  of  a  constant  chain ;  I.  Of  one  or  two  wires, 
which  encircled  in  numerous  windings  a  high  cylinder  of 
paper  or  wood ;  c.  Of  a  toothed  turning  wheel,  whicli 
caused  the  interruption  of  the  current ;  and,  finally,  d.  Of 
conducting  wires,  which  carried  the  interrupted  currents  to 
the  body  to  be  electrized.  The  intensity  of  the  current  was 
mollified  by  means  of  iron  rods,  which  in  greater  or  less 
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nuralxyrj  were  ]ila<.'cd  in  the  cylinder,  as  well  as  bv  ii  slower 
or  fisUT  turning  of  the  whi*!. 

The  Nm/-  Wagner  apparatus  is  more  complete  than 
thisM},  and  may  be  c<in>idercd  as  the  foundation  of  nil  tin? 
nmre  recent  and  more  perfect  volta-induetion  H]>])aratnsi.r> 
wliich  are  furniRliod  with  a  self-acting  haimuer. 

12.  The  Nri'f-  TTrtymir  ap^Htratun  '  consists  of  a  constant 
chain,  whose  positive  pole  is  connected,  by  means  of  the 
condacting  wire  a,  \dth  a  little  cup  on  the  pedestal  of  the 
induction  coil,  filled  witli  (juieksilvcr,  and  whoso  negative 
pole,  tlirough  the  wire  g,  is  connected  with  the  beginning  of 
tlio  induction  spiral^.  Tlie  inrluction  spiral,  after  numerous 
windings  around  a  wooden  cylinder,  reaches  the  point  e,  and 
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ends  in  a  second  quicksilver  cup  d.  Between  the  cups  h  and 
d  a  connection  ia  made  in  the  following  way:  A  ciip|>er 
wire  vi,  which  extemls  horizontally  under  tlio  coil,  ends  in  a 
•mail,  light,  moMiblc  jilatinum  hammer  c.  This  hammer 
fWts  on  a  platinum  plate,  which  is  eoldorcd  to  the  wire 
Cloming  from  h.     Through  the  lifting  np  of  the  hammer  c, 

'  PouIItrt'*  Lchrbucb  iWr  Phrglk  TOO  Mailer,  U.  Auflngc,  Dand  IL,  p.  282. 
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aud  through  the  resulting  eeparation  from  the  platinum 
plate  which  lies  under  it,  the  current  is  broken — through  the 
falling  of  the  same,  the  current  is  again  formed.  Tiie  appara- 
tus, however,  directs  both  operations.  There  is  in  the  induc- 
tion coil  a  cylinder  of  sotl  iron,  which  becomes  magnetic  ae 
soon  as  the  current  runs  through  the  induction  wire.  "Wlien 
magnetic,  it  attracts  a  small  iron  plate,  which  is  soldered  to 
the  movable  wire  m,  by  which  means  both  wire  and  plati- 
num hammer  are  lifted  and  the  current  is  intemipt«d.  As 
soon,  however,  as  the  current  is  interrupted,  the  cylinder 
loses  its  magnetic  power,  the  movable  copper  ^vire  fails,  and 
the  circuit  is  again  closed,  in  the  next  moment  to  be  re- 
opene<l,  and  so  on.  By  means  of  the  constant  o[)ening  and 
closing  of  the  circuit  in  tlio  induction  wire,  currents  are  j>ro- 
dnced  in  a  second  wire  running  parallel  with  this,  which 
can  be  used  for  physioltigical  and  therapeutical  i)urposes. 
The  ra])idity  with  which  the  interruptions  follow  one  aji- 
otber  depends  on  the  distance  of  the  iron  plate  from  the 
iron  cylinder,  and  this  may  be  regulated  by  means  of  a 
screw. 

Klopfer's,  Gentsch's,  Goldberger's  apparatus,  and  others, 
are  more  or  less  compendious  mwiifications  of  the  bImjvo; 
they  are  mostly  put  in  action  by  means  of  a  Bunsen  zinc- 
carbon  element.  Some,  for  the  puqwse  of  modifying  the 
strength  of  tiie  current,  are  furnishe<l  with  a  so-called  inod" 
erator.  This  is  a  ghiss  tulie,  filled  witli  water,  alcohol,  or 
oil,  into  the  upper  and  lower  ends  of  which,  closed  by  corks, 
the  tenninations  of  conducting  wires  enter.  As  we  can  at 
pleasure  sej^arate  these  from  one  another,  ami,  corLse<piently, 
shorten  or  lengthen  the  distance  through  which  the  current 
has  t«  pai«  in  the  fluid,  we  possess  a  means  of  conducting  a 
current  of  greater  or  less  strength  to  the  Iwdy  to  be  elec- 
trized. 

13.  DuchenM'a  voUa-^leatncal  apparatus '  is  competed 

■  (Paohcone,  dc  rfilectriaaUon  lootlMe,  «tc.,  1SS9  [p.  \i1,H$eq.],  1861  [p. 
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70  offflxvers  in  a  wixulen  cliest,  and  of  a  mptallic  cover- 
ing placed  above  tlie.se.  In  the  lower  drawer,  which  is  lined 
\rith  cemented  glass  plates,  bo  that  the  moisture  mav  not 
Bffect  the  wood,  is  a  Bunsen's  element.     The  zinc  has  the 
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form  of  a  flat  Iwx,  in  which  the  carbon  withont  a  diaphragm 
i«  placed.  The  carbon  i&  flat,  hollowed  out  in  the  middle,  and 
fille<l  wHth  coke-dust.  If  the  carbon  is  new,  we  saturate  it  with 
nitric  acid  an<l  j)lace  it  in  the  zinc  vessel  after  we  have  moist- 
ened tlie  whole  surface  of  the  latter  with  a  saturated  solution 
of  Kalt.  Lately  Duchenne  ha.s  change*!  the  element :  tlie  carbon 
plate,  saturatetl  with  water  in  an  india-rubl>cr  Ik>x,  is  covered 
fi»t  with  the  stilphide  of  mercury  and  then  with  a  layer  of 
tliiu  cloth ;  on  these  the  zinc  i>late  is  phu!0<l.' 

Two  copper  plates  A  and  i?,  one  of  which  is  in  connec- 

*  Soch  plrniPuU,  lately  oome  into  use  nith  the  small  rolta-induction  app*- 
nllUM  in  the  humls  raosllv  or  the  non-profcsiional,  hare  the  aclTantage  that 
tbejr.llratlx,  nmd  no  ncid,  and  icooudly,  that  thcjare  more  laDliog  becaiue  ibey 
■ipplT  Ibemtclves  the  one  unml^m. 
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tion  with  the  zinc,  and  the  other  with  the  carbon  of  the  ele- 
ment, communicate,  by  means  of  two  platinum  phites  C, 
/>,  with  the  primary  spiral,  which,  as  the  secondary,  lioa 
in  the  metallic  covering  on  the  upper  part  of  the  wooden 
chest.  The  primary  or  magnetizin}^  spiral,  connisting  of  a 
proportionably  small  number  of  windings  of  a  1  mm.  thick 
wire,  holds  in  its  cavity  a  bundle  of  iron  wires,  and  serves 
as  a  point  of  departure  to  the  extra  current,  while,  from  the 
secondary  or  induction  spiral,  which  is  formed  by  a  mach 
larger  number  of  windings  of  a  J  mm.  thick  wire,  the  sec- 
ondary current  is  carried  off  in  jE"  and  J^.  Around  this 
immovable  spiral  there  is  a  closed,  movable  copper  cylinder, 
which  is  furnished  with  a  scale.  If  it  is  pushed  entirely  into 
the  metallic  covering,  the  currents  have  the  lowest  intensity ; 
in  order  to  gradually  increase  this,  the  cylinder  must  l>e 
drawn  slowly  out.  As  this  lessening  of  intensity  was  not 
sufficient  in  powerful  apparatuses,  Duchenne  placed  another 
closed  cylinder,  holding  a  bundle  of  iron  wires,  within  the 
magnetizing  spiral,  and  obtained  the  least  action  when  it  was 
fully  covered  by  the  cylinder  and  spirals.  The  physical  rea- 
son of  this  is,  that  closed  conductors,  near  an  induction  cur- 
rent, having  the  form  of  metallic  cylinders  or  of  closed  spi- 
rals, produce  a  weakening  of  the  current,  because  cnrreuts 
are  induced  in  themselves  by  coming  and  going,  and  at  the 
expense  of  the  induction  current.  So  in  this  case,  the  cur- 
rent flowing  in  the  spiral  is  weakened  through  tlie  action  of 
ihe  outer  copper  cylinder,  while  through  that  of  the  inner 
the  effect  of  the  iron  rods  may  bo  completely  neutralized. 
As  a  third  means  of  weakening  the  current,  there  is  also 
attached  to  the  apparatus  a  moderator  G,  which,  on  account 
of  the  greater  or  less  depth  of  water  through  which  the  cur- 
rent has  to  pass,  renders  it  possible  to  produce  any  ilesired 
lessening  of  the  strength  of  the  current.  The  interruptions 
may  be  made  in  two  different  ways:  either  through  a,  the 
hammer,  which  ctm-'istsof  a  movable  iron  rod  ^and  a  screw 
/furnished  with  a  platinum  poitit.  with  which  tin-  soft  iron 
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of  the  iron-wire  bundle,  at  a  jwint  covered  with  platinum 
plate,  conies  in  contact ;  or  h,  tliroiigh  the  cog-wheel  imme- 
diately above  the  wooden  chest,  which  is  movable  by  means 
of  a  winch,  and  can  be  brought  in  connection  with  the  spiral 
by  a  spring.  We  are  thus  able  to  vary  the  frequency  of  the 
interruptions  at  pleasure :  by  means  of  the  hammer  we  may 
obtain  four  in  a  second,  and  through  the  turning  wheel  a  i^till 
smaller  number.  In  order  to  measure  the  strength  of  the 
current  of  the  galvanic  element,  there  is  a  so-called  current- 
measurer  in  the  upper  drawer,  a  box-compass  which  indicates 
the  degree  of  magnetism  of  the  iron  core.  The  disk  of  the 
box-oomi)a5»  is  divided  into  four  parts,  and  each  part  into  90 
de^ees.  The  cunent-measurer  serves  also  to  keep  the  pri- 
inary  current  of  the  element  of  even  strength.  Xo  pile  is 
perfectly  constant,  and  even  Duchenne's  element,  after  sev- 
eral houre  of  activity,  loses  a  part  of  its  strength ;  but  we  are 
able,  when  the  compass  shows  a  slackening  of  the  current,  by 
the  addition  of  a  few  drops  of  nitric  acid,  to  bring  the  mag- 
net-neodle  back  to  its  earlier  stand-point,  and  we  have  the 
power,  through  the  combined  working  of  the  current-meas- 
urer and  the  extinguisher,  of  ascertaining  the  de^ee  of  irri- 
tability, with  great  exactness,  of  any  part  of  the  body. 

14.  The  Bai^rlacher  aj>j>aratus '  is  a  modification  of  Du- 
chenne's, and  difl'ers  from  his  in  the  following  points :  1.  It 
has,  instead  of  two  copper  cylinders  for  regulating  the 
strength  of  the  current,  only  one,  which,  graduated  to  cen- 
timetres, can  be  moved  in  and  out  over  the  bundle  of  iron 
wires  within  the  spiraL  2.  Baierlacher  lets  his  hammer, 
which  has  con8i<lerable  weight,  swing  in  a  horizontal  direc- 
tion between  an  electro-magnet  placed  in  the  middle  of  the 
iron  rod  and  a  small  platinum  plate.  The  platinum  plate 
it^lf  may  be  made  to  approach,  by  means  of  a  brass  screw, 
a  platinum  pin  in  tlio  uiiddle  of  the  spring  which  carries 
tlic  liantmer. 

*  Die  ItuIucUoiu-Eloctricililt  too  Dr.  E.  Biucrkcbcr,  Varnbrrg,  I88T,  p.  UI, 
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16.  Stiihrer'B  trarutporkiile  induction  apparatus,  l)oth 
the  smaller  and  the  greater,  consist  of  a  inahogauy  box 
which  is  divided  into  two  parts  liy  means  of  a  partition. 
In  the  left  side  is  a  movable  zinc-carbon  element,  already 
de-cribed,  and  in  the  other  the  induction  ap])aratuft.  By 
means  of  the  clamps  which  secure  the  zinc  and  coal  to  the 
partition,  the  battery  current  is  conducted  to  the  primary 
spiral  and  to  the  interrupter.  This  consist*  of  a  quadrangu- 
lar iron  rod  fastened  to  an  e««ily-moving  spring,  which  may 
be  attracted  and  set  free  from  an  electro-magnet  compjswl 
of  a  bundle  of  iron  wires,  and  allows  of  the  motion  of  a 
hammer  and  tJie  consequent  induction  of  the  secondary 
spiral.  This  latter  can  be  lifted  vertically  by  means  of  a 
graduated  rod,  A  brass  spring,  having  a  screw,  leans 
against  the  hanmior,  and  serves  to  produce,  through  its 
greater  or  less  action,  a  change  in  the  strengtli  and  times  of 
the  induction  shocks.  Four  screw-stands  have  the  office  of 
conducting  the  current  to  the  body ;  tliose  marked  P  give 
the  primary  current,  and  those  marked  S  the  8ec(.>ndary 
current.  Modifications  of  the  strength  of  the  current  can 
1)6  produced :  a.  For  lioth  currents,  by  varying  the  arrange- 
ment of  the  battery-glasses  and  the  action  of  the  hammer- 
spring,  b.  We  can  further  check  the  primary  current  by 
connecting  the  screw-stands  of  the  secondary  current  by 
means  of  the  attached  wire  bow,  and  by  lifting  the  spiral 
by  its  rod.  c.  If  in  using  the  secondary  current  tlie  wire 
bow  is  remove<l,  the  strength  of  the  current  is  increased 
when  the  spiral  is  lifted.  Various  attachments  are  found  in 
the  drawer  on  the  right  side  of  the  apparatus. 

The  larger  apparatus  differs  from  the  smaller  in  that — 
a.  It  has  two  batter}- -glasses ;  h.  Its  hammer  is  better  con- 
structed, consisting  of  an  iron  lieam  whose  recoil  is  regulated 
by  a  spiral  spring ;  c.  As  the  primary  current,  even  by  com- 
plete lifting  of  the  induction  spiral,  is  not  sufficiently  weak- 
ened for  certain  cases,  Stohrer  has  lately  added  a  copper 
tul>e  in  the  interior  of  the  induction  apparatus,  which,  lifted 
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by  ar  Bmall  graduated  rod,  slides  over  the  i)rimary  spiral, 
and,  in  conneetiou  with  the  elevated  cli»s^<l  induction  spiral, 
rodnceB  the  primary  current  to  a  minimum. 

16.  Du  Boie-ReyinoTuTa  apparaiiia  is  most  conveniently 
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•  Wt  in  opflration,  when  an  intense  current  of  no  great  dura- 
rion  i«  wunteil,  by  means  of  a  small  Grove's  element ;  when, 
on  the  otiier  hand,  a  cuntinuiiip  (Strong  current  is  needed,  it 
ifi  best  to  ciMinect  it  with  one  or  two  Bunsen's  elements  ac- 
cording to  its  size  which  are  filled  afler  Poggendorf 's  direc- 
tion (eee  page  14),  or  with  the  ehambor-lmttery  of  Stohrer, 
deBcril)ed  on  page  104.  In  the  latter  cn.-e,  it  i*  also  advisable 
to  nse  tJie  greater  apparatus,  with  a^inches-long  magnetiz- 
ing and  induction  rolls,  whose  primary  spiral  consists  of 
about  5i»0  windings  of  a  strong  wnre  of  1.2  mm.,  and  whose 
eccondarr  of  about  10,000  windings  of  w^ire  of  0.25  mm. ; 
while,  when  using  Grove's  element,  tlic  smaller  apparatus, 
with  2^inches-long  magnetizing  and  induction  rolls,  whose 
primary  spiral  consists  of  ul>out  250  windings  of  a  strong 
wire  of  1.2  mm.,  and  whose  secondary  of  about  500  wind- 
ings of  0.25  mm.,  is  fully  sufficient. 

The  wire  going  from  the  zinc  pole  of  the  element  is  se- 
curt'd  in  a  standard  on  the  front  end  of  the  apparatus,  which 
at  tlio  satno  time  is  the  starting-point  of  the  magnetizing 
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Kpiriil.  From  A  the  wire  passes  t.)  tlie  horse-shoo  B,  aronnd 
whi(;li  it  funns  a  spiral,  and  then  goes  to  a  horizontal  wooden 
cylinder,  C,  filled  with  a  movable  hundlo  of  iron  wires, 
around  which  it  also  winds  in  a  spiral  form,  and  ends  in  the 
brass  ui)right  D.  This  latter  is  secured  to  a  brass  piece,  Ey 
which  at  its  front  end  is  pierced  for  the  reception  of  the 
steel  screw  F.  Tlie  conducting  wire  going  from  the  carbon 
(or  platinum)  connects  with  a  perpendicular  column,  O, 
which  receives,  above,  the  steel  spring  of  an  iron  hammer,  //, 
that,  m  soon  as  the  apparatus  is  set  in  motion,  strik(»  unin- 
terruptedly on  the  steel  screw  jPor  <m  the  horse-shoe  B,  and 
tliuB  continues  or  breaks  the  connection  l)etween  the  wires. 
The  positive  current  goes  then  from  the  carbon  of  the  element 
to  the  brass  column  O,  from  this  to  the  iron  hammer  //,  as 
far  as  the  point  of  contact  with  the  steel  screw  F,  thence 
through  the  brass  piece  E  to  the  wire  of  the  wooden  cylin- 
der O ;  it  then  passes  to  the  horse-shoe  B,  and  ends  in  the 
staiitlard  A,  which  receives  the  conducting  wire  coming  from 
the  zinc,  l^esides  the  wooden  cylinder  filled  with  iron  rods 
already  mentioned,  the  apparatus  has  a  second,  /,  the  so- 
called  "  sled,"  which,  by  moans  of  a  track  on  the  pedestal, 
can  be  moved  backwanl  and  forward  over  the  small  wooden 
cylinder,  and  nwiy  cover  this  more  or  loss  fully.  The  greater 
cylinder  is,  as  has  been  mentioned,  surroundetl  by  a  twenty 
times  greater  numlnsr  of  windings  of  a  wire  which  has  almut 
one-fifth  of  the  thickness  of  that  of  the  primary  wire ;  its 
l)eginning  and  end  are  taken  up  by  standards  placed  on  the 
posterior  part  of  the  ap])aratus,  which  serve  also  for  receiving 
the  eondiK'ting  wires  that  carry  the  current  of  the  second 
order  to  the  body  to  bo  electrized.  The  extra-current  is 
eoniluctcd  from  />,  and  from  a  standard  near  by,  which  is 
by  means  of  a  wire  in  connection  with  .1. 

The  extra-current  has  its  greatest  intensity  when  the 
bundle  of  inm  wires  is  shoved  fully  into  the  cylinder,  the 
sled  removed,  and  the  action  of  the  magnetizing  spiral  with- 
drawn ;  the  more  the  wire  bundle  is  pulle<l  out  and  the  sled 
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poahod  in,  the  weuker  is  the  current.  Tlie  current  of  thf« 
•eooad  onler  ht&,  on  the  contraiy,  its  greatest  inten:>it 
vbeD  the  sled  ftilly  covers  both  wooden  cylinder  and  iron 
rod*;  the  more  the  rods  are  drawn  out,  the  eled  removed, 
and  the  action  of  the  magnetizing  spiral  diminished,  the 
veaker  is  this  current.  The  nunilter  of  intermission*  may 
be  leaaened  or  increased  by  the  greater  or  leiw  ajiproxima- 
tioD  of  the  steel  screw  JF  to  &  platinum  plate  placed  on  the 
middle  of  the  hammer  ff. 

Often  the  Du  Bois  apparatus  is  fumished  with  a  meai^ur- 
ing-rod,  gnuluated  to  inches  and  lines,  which  is  secured  to 
the  sled,  so  that  comparative  measurements  of  the  con- 
tractilitv  of  different  mufclee  at  one  tune,  or  of  the  same 
mo«dc  at  different  times,  may  be  made.  Tet  this  aminjje- 
ment  is  mostly  fiui)errtiioni»  for  the  first  purpose,  and  for  the 
M)cond  insufficient,  when  the  apparatus  is  not  at  the  i^ume 
time  ftimiohed,  as  is  Duchenne's,  with  a  compass,  which 
mea«are!t  the  dtrength  of  the  galvanic  element,  and,  if 
oeooraary,  regulates  it.  But  even  then  the  influence  of  the 
oater  teinj>eratnre  of  the  dry  and  perspiring  skin — not  taking 
into  account  the  variation  which  the  apparatus  shows 
throogh  the  depotMtion  of  ooal  on  the  platinum  plate,  tlirough 
the  greater  or  Io<«  approximation  of  the  steel  screw  to  the 
haimnar,  etc. — is  so  considerable,  that  the  making  of  such 
meararementa  is  not  worth  the  loss  of  time  require<l.' 


We  have,  in  the  previon- 
tnagneto-electrioal  and  volta-> 


de>oribetl  a  number  of 
i  induction  apparatnsea, 


'  [In  Om  Dm  i-tllUoii  of  tliis  work  I  a<e  It  u  mj  optnloD  that  the  Uiitao. 
tiua  ImucHm  of  Kidder  were  aapcrior  to  *U  oihirrt  and*  in  thk  eouBtrjr. 


I  tluti,  tli«  m<irunteni>  Riwie  hj  tlic  (i>)rjuio-F«ndie  Munitkctiiring  Cork 
pan;  luTf  been  intro<iuc«d,  uiil  »n  prrr«r»l>t«  In  erer;  respect  to  uif  lii<rTto- 
bn  emottnelmA.  Tbej  are  fuUjr  dc*crib«l  ia  tlie  App«n4U.  Klilder't  epp*. 
r«ta>  b,  liow«T«f,  |ood  of  its  kind.  Tba  galnniMB  ii  imixtd  fruto  ■  liher  oa* 
or  tvtt  Omm't  ««lb,  M«ordtng;  to  lh«  tize  of  th»  tfipaiatna.  Tkebos  eoouiM 
Hm  battcria,  mt  alto  a  boUlo  ia  which  xh*  dBM  tolipbaTie  aeU  «gylof»4  my 
ht  k«|it  wben  tba  appanittu  ia  not  ta  naa. 


128 


AMERICAN    AFPAKATUSES. 


a  consideration  of  which  will  give  n  tolerably  complete  idea  of 
their  gradual  improveuieut.     Aa  to  the  first,  we  noticed  those 

Fig.  13  reprcocnlii  the  galvnuie  cull,  and  Kig.  14  the  wUulc  arrangcnient,  A 
Aill  dcMiripdoii  of  the  apparatus  is  given  in  the  publishcU  pumplilct  oi  the  iu- 
Tentor.    Dr.  Kidder  uUo  miice*  •  very  portable  apparatus. 


Fia,  IB. 


Fia.  14. 


Fig.  1 5  thoirs  the  essential  parts  of  a  very  conTenient  portable  and  buIB- 
olentlj-powcrful  induction  apparatus  deriscd  by  Mr.  Drescber,  of  New  Tork. 


Pm.  U. 


Tirf^ANHACON.Y. 


Il  U  aat  In  aetiaii  by  a  nrenet's  cell,  a  very  cnnTiiilent  fonn  of  battery  cotn- 
yoaed  of  a  tine  and  two  carbon  plates,  which  dip  into  a  mixture  of  dilute  sul- 
phuric acid  and  bichromate  of  potash.      The  element!  are  conuiiicd  In  a  glass 
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which  haro  a  movaMe  and  an  immovable  mn|?net;  farther, 
tliuoc  wluch,  with  each  hiilf  revolntion  of  the  inclnctioii  «[)ini1, 
conduct  currents,  hnviii>r  iliffcrcHt  directioiix,  to  the  hodv  to  ho 
dcctrizc'il,  and  thi>«o  whidi  alwav*  tnuu-niit  curronti*  having 
tJie  Mine  dire<:tion.  All  deliver  only  cnrronti)  of  the  tint  order. 
In  rao»t  of  iJjfwj  a]ii>aratuiw«  tlio  i^trcnffth  of  tlic  cnrrcnt  in  rcfs- 
ulntcfl  hy  mwinn  of  tlic  uruatcr  or  IcfM  approxiniHtioii  «if  the 
inafniet  to  the  induction  spiral,  titrough  the  action  of  h  Mcrew 
bcJiind  f'  net,  and  liy  a  keeper  jilnced  on  tin  ' 

Atngpii  .r«t  |ioiiif, tlic  iron  ir- li?*i.i Btronj^ly  iii:i 

with  it*  (rreat*r  ronovul  from  the  ma^et,  niid  aceordingly 
■i  leM  Btrting  cleetrical  currentr  in  the  cojijK'r  wire, 
liH  kecixrr,  accordiiij^  to  the  extent  of  it*  (♦urfiicj-  and 
H*  nearnoMA  to  tlie  polo«,  participates  in  tho  ma{*notic  |><>wor, 
■nd  l(«v«9i,  conticquently,  Utm  for  tho  prodnction  of  the  In- 
duction corrent 

Among  the  rolta-electrical  npparatttsM  wo  noticed  fint 
tbciM  which  tirv  cxcitrd  throii^li  an  incomttunt  »or{ee,  and 
WOMt  In  motion  l)y  mcann  of  n  tuminj^  wheel;  we  ptUMod 
then  to  thri«e  with  constant  current  and  wheel,  which  both 
lack  a  means  of  tuminjj  the  latter;  next  we  considered  tlie 
k|>{MirntUMM  which  arc  colf-tnoviii^,  ami  lir»t  that  of  Neef  and 
Wajjncr,  which  dolivem  only  an  indnction  cnmrnt  of  tlx 
teeond  order,  tlie  Rtren;jtli  of  which  can  only  he  modified 
tbroD||;l>  the  nae  of  more  «r  le»w  <(tron{»  acid,  or  through  the 
iDore  or  leiMt  frwpient  interrtijktiono ;  and  wo  chwed  with 
I>Md>enno'«,  Stnhrer'x,  and  Du  iViirt-IJeymondV  apparatunet* 
•nd  their  m<»dificationH,  whidi  deliver  currents  of  the  firet 
and  MKond  order,  imd  allow  of  dilTerent  variations  of  the 
itiength  of  the  cnrrent  in  tlio  mo^t  convenient  way,  hy 
1  of  metal  cylinders  f»r  tdedc. 


1 


)tr,  tigklly  ■loaed  >t  ilm  t»p,  atnl  to  amngra  ihai,  viMB  Bot  la  ni«,  Ih*  ttae 
caa  bs  niMd  (hxn  iliv  •olutlim.  Tbo  ruil  and  lu  MOMMorUa,  tJ  «««a  lo  tli« 
ml,  ■>«  oonuliuti  III  t  ni*liog(nT  tKix,  v)gfil  inchr*  long  uuX  four  wide.     TU( 

bMUrj  faniUhi"  •'■••  - '■"  ••■'■■-• '  '■•■!».    Tlia  liwirniurau  of  Uic UklrBoo- 

fuadle  Manui  >  I  lu  tho  A})p«oi)ix,  tni  my  (r«M 


ite  on  tills  ariftii^i-nif.-ni.- 


H. 
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As  to  the  preference  which  one  class  of  induction  appa- 
ratuses haa  over  the  otlier,  we  would  say  that,  in  general, 
the  uiiigiieto-electrieal  have  the  advantage  over  the  volta- 
electrical  in  that  they  need  no  preparation  for  use,  and  that 
their  working,  always,  or  at  least  for  a  very  long  time,  re- 
mains regular.  Through  the  frequent  moving  of  the  keeper 
it  is  true  that  the  power  of  tlie  magnet  in  the  end  liuffera, 
but  this  is  soon  returned  by  the  stroking  movement.  On 
the  other  hand,  with  the  volta-electrical  apparatus  a  chemi- 
cal process  must  precede  its  action ;  moreover,  the  electrical 
current  loses  in  intensity  with  the  slackening  of  the  power  of 
the  galvanic  series,  which  necessarily  takes  place  after  S4:)me 
time ;  finally,  this  kind  of  apparatus  when  in  use  prodnces 
injurious  gases,  which,  even  when  very  inconsiderable,  are 
disagreeable.  The  more-recently-constmctcd  volta-electrical 
apparatuses  have  the  advantage  that  in  their  working  no 
assistance  is  required,  that  the  intermissions  are  much  more 
frequent,  that  these  remain  regular  hour  after  hour,  which  is 
impossible  with  those  apparatuses  which  have  to  be  turned ; ' 
and  that,  flnidly,  two  kinds  of  current*  may  be  obtained  from 
them,  one  of  which  possesses  a  greater  electro-motor  }>ower 
than  the  other. 

As  regards  the  last  point,  Duchenne  has  made  the 
interesting  observation  that  the  current  of  the  first  or- 
der works  especially  on  the  contractility  of  the  muscular 
fibres,  tiie  current  of  the  rccduiI  order  on  the  sensory  nervee 
of  the  skin,  and  he  has,  consequently,  ascribed  different 

'  Rcmak  bag  cnnatnictcd  a  acDnltivc  apparntiu  for  counting  and  for  lesoen- 
log  at  |)l«i»iir<!  Uic  nanittcr  orstiocliii  iii  a  ^iven  time.  This  consists  of  a  clock- 
work placed  in  cimnKtiim  witli  llie  conducting  wires  of  a  Tollu-clootriciil  ii|i|ia- 
nitii5;  the  opening  «nd  cloninu  of  tlie  circuit  (the  action  of  itie  spring  l«'ing 
arTe«tc<li  are  brought  about  by  the  pendulnm ;  at  the  moment  iriicn  it  reacbM 
ila  bighcft  point  tlio  cpring  ia  o)iencd  by  the  lifting  of  a  i<niuU  cbaiu^-at  tht 
moment  when  it  leave*  it,  timiugh  the  sinking  of  the  lamc,  it  it  again  closed. 
By  lengthening  or  rhurtening  tlie  pendulum  we  may  produce  few  or  many  vlbcm- 
tlonn,  and  eonoerjurotlT  few  or  many  intermitHons.  By  the  name  contriTanco 
we  r«n  change  any  conntant  current  into  an  Intemipted  one,  with  any  deiit«d 
frequency  of  tntemiptlon. 
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actions  to  those  two  currents.  But  tbough  the  observa- 
tion be  correct,  the  explanntioQ  is  unsatisfactory,  for  the 
eauon    that    the    difference    in    the    action    of    the    two 

reurrcnts  is  due  to  the  difference  between  the  two  spi- 
rals in  which  the  currents  are  developed,  so  that  we  have 
here  before  us  a  consequence  of  Ohm's  law.  The  induced 
roll  consists  of  very  many  windings  of  an  exceedingly  fine 
wire,  the  inducing  of  a  much  smaller  number  of  windings 
(if  a  thick  wire,  and  the  electro-motor  power  of  a  single 
winding  of  the  inducing  wire  ie  stronger  than  that  of  a 
winding  of  the  secondary  wire.  Now,  it  is  true  that  the 
secondary  spiral  consists  of  a  much  greater  number  of  wind- 

|iugs,  ajid  the  sum  of  the  eloctro-motor  power  is,  consequent- 
,  greater ;  but,  as  the  resistance  increases  at  the  same  rate, 
BO  the  proportion  remains  the  same,  and  the  extra  current  in 
the  Inducing  roll  possess^  a  greater  intensity  than  the  cur- 
rent of  the  induction  spiral.  The  proiwrtiou  is  easily 
changed  with  the  addition  of  a  new  resistance.    If  this  is 

l«na]l,  as,  for  instance,  when  we,  for  irritating  a  superficial 
luscle  lying  under  tlic  skin,  place  moist  conductors  near 
one  another  on  the  moistened  epidermis,  the  extra  current 
is  the  most  serviceable,  because  the  quotient  of  the  electro- 
motor ]>ower  of  the  primary  spiral  through  the  sum  of  the 
conducting  resistance  of  the  wire  and  of  the  moist  tiesae  is 
uter  tlian  that  of  the  greater  electro-motor  power  of  the 
condarj-  spiral,  through  the  still  much  greater  resistance 
of  the  secondary  wire  together  with  that  of  the  moist  tissue. 
If  wo  wish,  on  the  contrary,  to  electrize  the  skin  and  U}  con- 
quer the  enormons  conducting  re.-ii!*tum;e  of  the  dry  epider- 
lui*,  the  proportion  changes  the  other  way,  and  we  operate 
nuiili  tiuire  surct^sfully  with  the  secomlary  current.  This 
I-  ,il-u  the  reason  why  the  extra  curreut  ot^en  is  not  suf- 
ficient for  irritating  deeply-lying  muscles,  while  the  second- 
ary cummt  is  able  to  overcome  the  rosijitance.  For  this 
reason  we  use,  for  physiological  and  {)athological  investiga- 
tions, exclusively  the  volta-induction  apparatuses,  which  we 


I 
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have  more  fully  to  notice  in  the  seventh  an<l  eightli  sections, 
while  for  therttpeutical  purposee  the  niaf?noto-induction  ap- 
parutnsee  take  their  jiliico.  Though  those  are  not  cciuully 
serviceable  for  exciting  tho  nerves  of  the  skin,  StohrcrV  be- 
ing, perhaps,  the  best  for  this  purpose,  they,  nevertheless, 
are  of  advantage  wlicn  wo  wish  to  produce  not  a  constant 
tetanus,  but  a  gradual  contraction  of  the  irritated  muscles, 
as  is  sometimes  advisable  in  obstetrical  cases.  Also,  we  can- 
not do  without  these  in  those  cases  where  we,  as,  for  in- 
stance, in  the  paralysis  of  certain  muscles  or  tlie  swelling  of 
joints,  etc.,  which  often  need  much  time  for  their  curing, 
must  leave  the  treatment  in  the  hands  of  the  unprofessional. 
In  such  instances  t)ie  small  apparatus  of  Palmer  and  Uall 
or  of  Davis  and  Kidder  is  to  be  recommendetl  as  well  as  on 
account  of  its  cheapness. 

In  regard  to  the  volta-induction  apparatuses  described 
under  tJie  numbers  from  13  to  10,  Dnchenne's  has  the  ad- 
vantage over  Du  Bois's,  when  used  for  therapeutical  pur- 
poses, that  we  can,  by  means  of  its  hammer  and  turning 
wheel,  to  a  much  greater  degree  varj-  the  frequency  of  the 
shocks — while  through  the  greater  or  less  approximation  of 
the  steel  screw  t«  the  hammer  of  Du  Bois's  apparatus  tho 
number  of  intennissions,  it  is  trxio,  can  be  increased  or 
dimiuishe<l,  yet  this  cannot  be  done  to  any  desired  degree. 
On  the  other  hand,  Dn  Bois's  has  the  advantage  that  we 
can  by  the  use  of  the  sled  alone  regulate  the  strength  of  the 
current  at  any  moment  in  the  most  convenient  way  and  loo- 
sen it  to  a  degree,  which  eau  only  be  accomplished  in  Dn- 
chenne's apparatus  by  tho  combined  working  of  bis  oxtin- 
gnisher  and  moderator.  Moreover,  Du  Bois's  apparatus,  the 
spring  of  whicli  is  not  set  in  motion  by  meims  of  the  iron  core 
of  the  spiral,  but  by  a  small  horse-shoe  magnet  separated  from 
it,  allows  of  tho  possibility  of  being  used  with  or  without  a 
greater  or  less  number  of  iron  rods,  and  so  furnishes  tis  with 
a  ready  mode  of  diecking  tho  strength  of  the  current,  whicli, 
sspecially  when  the  rolls  are  near  one  another,  increases 
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with  their  npjiroxiination.  Bntli  appariituses 
hav.  iiuon  the  failiug  tliat  in   iniiny  cases,  in  which 

the  ©Ipctro-muscular  contractility  is  much  reduced,  their 
extm  current  is  not  sufficiently  strong.  Stohrer's  apparatus 
has  tlie  great  advantage  that  it  can  be  used  at  any  moment 
withoat  any  chemical  preparation,  that  it  is  free  from  all  the 
inconveniences  which  are  connected  with  the  frequent  filling 
of  the  element,  and  wliich,  especially  when  using  the  most 
compendious  and  strongest  Grove's  element,  are  not  to  be 
Ctmsidercd  slight — sine*;  they  consist  not  only  in  a  loss  of 
time,  but  in  unavoidable  injury  of  the  hands  and  of  the  cloth- 
ing—on the  other  hand,  especially  in  the  small  apparatus, 
the  spring  often  stands  still  and  its  motion  is  not  in  all  casea 
immediately  recovered ;  moreuvcr,  the  secondary  current  even 
of  the  greater  apparatus  has  never  the  strength  that  it  had 
in  Du  Bois's  app»u"atus,  and  which  is  indicated,  namely,  in 
aniesthcsia  of  a  high  degree,  or  where  we  wish  to  use  the 
caiirenl  as.  a  diverting  means.  Finally,  an  addition  is  need- 
ed to  the  apparatus,  by  which  the  physician,  who  generally 
requires  lx>th  his  hands,  for  electrizing,  can,  without  the 
MaiatAnoe  of* others,  gradually  increase  the  strength  of  the 
current,  since  he  would  have  thereby  a  means  of  rendering 
the  ajiplication  painless,  as  is  desirable  in  all  cases,  especially 
witii  diihlren  and  sensitive  persons. 

17.  Modified  Du  Jiois^t  Apparatus  from  the  establish- 
ment  of  Siemens  and  Ilalske  (now  Kriiger  and  Hirsch- 
mann). 

In  order  to  remove  the  above-noticed  imperfections,  I 
Ihtb,  through  our  able  mechanics  Siemens  and  Ilalsko, 
fltikde  tlie  following  alterutiiins  in  Dn  Bois's  u{>punitus,  by 
which,  it  is  tnie,  the  price  is  considerably  raised  (since  it 
■I  thalers),  yet  it  now  answers  all  the  purpoees  of 
uis  who  occupy  themselves  espeiMally  with  electro- 
therai>eutic3: 

I.  The  hammer  is  made  much  heavier,  and  is  so  con- 
itructod  that  it  can  l>e  almost  doiiblo<l  in  length,  bv  which 
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mean*,  as  with  the  increase  in  len^h  of  the  pendulum  the 
number  of  vihrations  in  a  given  time  decreases,  their  fre- 
quency in  a.  second  may  be  greatly  lessened.  Also,  in  order 
to  lessen  the  frequency  of  the  shocks  and  with  them  the 
pain,  a  second  metallic  spring  (similar  to  that  in  Erdmann's 
apparatus)  is  added  to  the  first,  which,  in  the  moment  when 
the  stronger  spring  leaves  the  electro-magnet  and  the  part 
of  tlje  body  to  be  electrized  receives  the  shock,  can  come 
into  action  to  lengthen  and  consequently  to  blunt  it. 

2.  In  order  to  make  the  extra  current  stronger,  the  sec- 
ondary spiral  is  so  altered  that  it  also  can  be  used  for  length- 
ening the  primary.  For  this  purpose  it  is  divided,  by  inter- 
rupted wooden  rings,  into  four  equal  divisions,  on  each  of 
which  there  is  coile<l,  in  numerous  windings,  a  wire  one- 
quarter  as  thick  ns  tliat  usetl  for  the  extra  current,  and  by 
means  of  a  cylinder  without  the  induction  spiral  it  can  be 
80  arrange<l  that,  through  simply  turning  the  same  and 
altering  the  commutators :  a,  all  the  four  ends  and  begin- 
nings of  the  thin  wire  may  be  connected  with  one  another ; 
the  four  wires  may  he  disposed  parallel  with  one  another 
and  thereby  a  wire  Jis  thick  as  that  of  the  extra' current  may 
be  produced ;  or  h,  the  end  of  the  wire  of  the  first  division 
may  bo  connected  with  the  lieginning  of  that  of  the  second, 
tlie  end  of  the  wire  of  the  second  with  the  1>eginning  of  the 
third,  etc.,  the  wires  being  thus  disposed  one  after  the  other, 
and  in  thi»  way  a  spiral  i>erfectly  analogous  to  the  6eo<jndary 
spiral  of  the  earUer  aj>paratus,  ami  four  times  as  long  and 
thin,  is  formed. 

The  figures  16  and  17  represent  the  course  of  the  cur- 
rents of  tlie  first  and  second  orders,  ami  in  both  figures  tlio 
direct  full  battery-current  is  indicated  by  thick  lines,  the 
four-timow-divided  current  in  fig.  17  by  thin  lines,  and  the 
secondary  current  in  fig.  Ifi  by  interrupted  lines;  the  thin 
lines  in  fig.  16  indicate  the  Avires,  which,  by  this  arrangement, 
are  without  action. 

Let  us  follow  the  course  of  the  current  of  the  first  order 
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(extra  current).    (See  fig.  16.)    Alter  wo  have  brought  the 
apparatus,  1i^-  properly  ai'ruugiug  the  couuuutator^,  iiitu  the 
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cotidition  in  which  the  current  is  lengthened  by  the  induc- 
tion spiral,  the  current  ct>niing  from  the  zinc  }»ole  of  the 
battcrj'  passes  into  the  apparatus  by  J;  from  thirf  it  goes  to 
the  electro-magnet  c,  then  to  the  magnetizing  Bpiral  d,  then 
thrf>ngh  the  commutator  V  to  the  secondary  spiral.  There 
the  same,  by  arranging  the  cylinder,  is  brought  into  such  a 
portion,  that  the  four  wire-beginnings  of  the  four  divisions 
A'  A"  A'"  A"",  and  the  four  ends  of  these,  E'  E"  E'"  E"", 
are  nnite<l  in  a  wire  four  times  as  thick,  through  wliich  the 
current  parses,  and  then  takes  its  course,  after  entering  the 
ftcrow  wliich  serves  at  the  same  time  for  the  reception  of  a 
conducting  wire,  through  the  commutator  EI  (V)  to  the 
■Iteel  screw  ff,  to  the  platinum  hammer,  to  the  brass  column 
k,  and  ends  in  the  carbon  of  the  battery.  The  screw  serving 
Jbr  the  taking  up  of  the  conducting  wire  of  the  second  con- 
iuctor  is  also  plucwi  on  llie  hin<l  end  of  the  slcti;  between 
thi."*  and  the  ptjint  of  entrance  of  the  batterj'  current  in 
//,  there  is  inteqwsed  a  wire  by  means  of  the  commutator 
III  (V"). 

In  order  to  use  the  induction  current,  the  commutator 
I  (V)  is  rendere<l  entirely  inactive,  as  is  shown  in  flg.  17, 
wliile  the  pfjsition  of  the  two  other  commutators  is  changed. 
Through  the  change  in  position  of  V",  the  cylinder  /  is  at 
the  same  time  brought  into  a  position  in  which  the  >vir««  of 
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the  four  divisiutis  of  the  iiiducliuti  apirai  ore  arranged  oae 
ailer  the  uthur. 


TW.  IT. 


1    h 


Tlie  current  of  the  firRt  order  goes  in  this  caee  from  the 
xinc  i)ole  of  the  battery  to  the  wrcw  h.  t<»  the  electro-iiiagnot 
c,  to  the  magnetizinfi  f:j>inil  d,  through  thi^,  and  rcttini!-.  in 
conBeqnence  of  the  change  of  jiiwition  of  V,  through  the 
steel  wrew  g  and  tlie  braes  column  h  to  tlie  carbon  of  the 
battery. 

The  induction  current,  on  the  contrarv*,  poe«  frojn  V"  to 
the  beginning  of  the  induction  spiral  A',  passes  through  the 
first  divi.sion  to  the  end  E',  gora  from  here  to  the  beginning 
of  the  second  division  A',  piis.--es  thnjugh  this,  and  ends  in 
E';  and  bo  on  to  the  wire  end  of  tlie  fourth  division  E"", 
Mrhcncc  it  enters  the  screw  which  rcceivoH  the  conducting 
wire  of  one  of  the  conductors  umxI  for  electrizing  any  por- 
tion of  the  body.  After  it  has  pa^^sed  through  tlie  body,  it 
returns  by  way  of  the  second  conductor,  the  screw  and  the 
track  on  tlic  pt^dcstal,  to  tlie  comnintator  III  (V'").  As  is 
seen  by  this  ammgemont,  a  ])orti()n  of  the  wire  ia  inactive, 
wliich  is  indicated  by  the  thin  lines. 

3.  In  order  conveniently  to  regulate  the  strength  of  the 
current,  I  have  attached  to  the  front  face  of  the  chest  on 
which  my  ajjparatus  is  secnre<l  a  movable  frx>t-l)oanl,  which 
prosorvea  whatever  position  is  given  it  by  the  foot.  From 
the  front  end  of  this  board  a  strong  braM  wire  rises  perpen- 
dicularly, and  paeaetj  into  a  perforated  brass  piece,  iu  whicli 
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u  moves  with  the  foot-board  here  and  there.  Tlie  brass 
piece  is  also  secured  to  the  chest,  and  serves  at  the  same 
time  to  take  up  a  conducting  wire  which  brings  about  the 
connection  ^vith  tlic  sled.  On  the  perpendicular  brat^  rod 
tlicre  is  secured  a  horizontal  one,  from  wliich  a  second  ver- 
tical one  dip*  into  a  glass  tube  (moderator)  of  about  six 
inches  length,  which  is  held  in  place  bv  a  brass  support.  If 
1  press  with  my  heel  on  the  hinder  end  of  the  foot-board,  its 
front  end  is  lifted,  and  with  it  the  wire  secured  to  it,  as  well 
a.s  the  one  dipping  into  the  water-tube ;  if  I  lower  the  point 
of  ray  foot,  the  wire  sinks  in  the  same  proportion  into  the 
urater.  Things  are  so  arranged,  that  the  current,  before  it 
passes  into  the  body  to  be  electrized,  most  traverse  the  water- 
column  ;  hence,  through  the  action  of  the  foot,  we  have  a 
convenient  means  of  increasing  the  strength  of  the  current 
slowly  and  gradually  to  any  desired  degree,  and  also  almost 
imperceptibly.  This  simple  contrivance,  of  the  usefulness 
of  which  I  have  satisfied  myself,  can  be  attached  to  all  volta- 
ind  action  apparatuses. 


The  current-deliverers  (electrodes,  conductors,  excitors) 
consist,  in  the  most  convenient  form,  of  straight  or  a  little 
curvetl  metallic  wires,  with  isolated  handles,  and  tips  of 
▼arious  kinds ;  sometimes  these  are  rounded,  sometimes  they 
consist  of  small  or  large  buttons,  sometimes  they  are  olive- 
shaped,  and  are  covere<]  with  fine  soft  sponge.  Frequently, 
•  metallic  cylinder  adapted  to  receiving  a  small  sponge  is 
used,  bnt  oftencr  metallic  tongs  into  which  sponges  of  various 
gisce  are  secured  ;  finally,  small  brushes  of  silver  or  gold  wire 
often  take  the  place  of  these.  I  have  added  to  these  an  in- 
Urrujiter,  by  which  we  are  able  in  certain  ctises,  withont  re- 
moring  the  conductor  from  the  skin,  to  produce  singk- 
powerful  shocks.  For  this  pnqxise  there  is  introduced,  be- 
tween the  metallic  cj'linder,  which  receives  the  conducting 
win,  and  the  metallic  rod,  immediately  above  the  handle,  an 
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isolator,  three-quarters  of  an  inch  long,  prepared  of  india- 
rubber  or  ivory,  which  comes  into  play  only  when  we  sepa- 
rate from  this,  by  the  pressure  of  the  finger,  the  spring, 
which  makes  the  connection  between  the  handle  and  the  me- 
tallic rod.  Besides  these,  other  contrivances  are  used  for 
reaching  certain  organs  —  for  instance,  the  bladder,  the 
CESophaguB,  etc. — of  which  we  will  speak  in  the  sixth  sec- 
tion. In  order  to  prevent  the  oxidation  which  after  long 
use  takes  place  on  the  points  of  the  difTerent  tips,  we  cover 
them  with  thin  platinum  plate  or  use  the  so-called  un- 
polarizable  electrodes,  which  Stohrer  has  made  from  pre- 
pared coal  after  the  directions  of  Du  Bois-Keymond.  To 
diminish  the  conducting  resistance  of  the  skin,  the  con- 
ductors are  placed  in  warm  water  (30°  to  40°  E.),  or  the 
skin  itself  is  moistened  therewith.  The  conducting  wires, 
finally,  which  make  the  connection  between  the  apparatus 
and  the  conductors,  consist  of  metallic  wire  covered  with 
silk,  so  as  to  prevent  the  escape  of  sparks,  which,  with  a 
very  strong  current  and  moist  wires,  is  sure  to  take  place ; 
these  may  be  covered  with  tliin  rubber. 


SIXTU   SECTION. 


METHODS  OF  CSINO  INTERRCPTED  AXD  CONSTANT  CURRENTS. 

Duchrime,  Do  I'^lcctriMtion  localisfie,  8e  Adit.,  18«1  {I.  r.,  pp.  IT-IO^).  Rich- 
ten  Bericht  tibcr  die  elcctro-phjslologiMhen  Arbcitcn  dcs  Dr.  Daobuane 
dc  Boulogne  (in  Schmidt's  Jahrbucbem,  Bond  Ixu.,  p.  258,  ti  f^.).  Dr. 
D.  A.  EnimanD,  Die  ortliche  Anweoduiig  der  Elcclrieitikt  in  Bezug  auf 
rhysiologie^  Pathologie  iind  Therapie,  Leipzig,  1860,  pp.  70-lfl4.  R.  Re- 
luak,  Uebcr  methodiscfac  Electrisiruug  gelabmtcr  Muskclu,  Borlin,  1830. 
Dr.  H.  Ziemcacn,  Die  Electricitat  in  der  Medicin,  3.  Aufl.,  Berlin,  IStlA. 
Prof.  A.  Pick,  Einige  Bcmcrkungcn  Qber  die  neucre  Electrothcnipie  vom 
pbTsikali«ch-ph,Teiologiiohen  StAndpunkte,  in  der  Wiener  Medic.  Wochen- 
•chrifi,  1856,  Nog.  48  nnd  4».  Prof.  A.  Tick,  Die  mediciniuche  Phjsik, 
BtAanschweig,  1S56,  p.  454,  t<  §rg.  J.  Rosenthal,  PhysUuUflche  und  physio- 
logiache  Beiucrkuugi'n  ilber  Eleclrotherapie,  in  dor  Dcut«chcn  Klimk,  1858, 
Koa.  S  uod  4.  J.  RosciiUihI,  Electriritutslehre  ftir  Mcdicincr,  Berlin,  1862, 
p.  188,  H  •fiy.  Brenner,  V'crsuehe  lur  Bcgrdndang  eincr  rntioncllcn  Mctbode 
in  der  Elecirothcrapie,  genaiint :  die  poUr«  Metbode  (Petertb.  Med.  Zeit- 
cchriit,  1802,  Band  iil,  p.  S57,  et  itq.). 


Tnouou  we  have  for  a  long  time  endeavored  to  direct 
the  el(X"trical  ciirreut,  for  therapeutical  purposes,  into  cer- 
tain diseased  organs,  parta  of  organs,  or  tissues,  and  to  avoid 
the  neighboring  parts  as  much  a»  possible ;  though  we  have 
snticetNliKl,  for  in.'^taiice,  in  eltH;triziug  indi^-idual  muscles,  in 
conducting  the  electrical  current  into  the  bladder,  etc.,  and 
have  fiirther,  in  order  to  avtiid  the  burning  of  the  skin,  cov- 
ered the  excitors  with  soft  moist  leather,  and,  on  the  con- 
trary, when  we  wished  to  irritate  the  skin,  have  placed  the 
metallic  plate  on  ita  dry  surface — ^jet,  to  Duchenne  is  due 
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the  honor  of  having  systematically  introduced  local  galva- 
nization or  fanwlizatioD,  of  having  extended  it,  and  of  having 
given  to  it  technical  terms.  It  was  reserved  for  German  sci- 
ence and  thoroughness,  scientifically  to  maintain  and  estab- 
lish wliat  French  practicid  tact  without  uii<ler!<tanding  had 
discovered. 

Duchenne  based  his  method  on  the  lollowing  observa- 
tions :  1.  K  we  place  two  dry  electrodes  on  a  dry,  liard  skin, 
there  appear,  at  the  points  of  contftct,  sparks  accompanied 
with  a  peculiar  crackling.  2.  If  in  such  a  case  we  moisten 
one  electrode,  a  superficial  sensation  is  perceived  at  the  point 
whicli  is  in  communication  with  the  dry  electrode.  3.  If  we 
moisten  a  little  the  skin,  the  epidermis  of  which  is  thick,  un- 
der both  electrodes,  there  follows  a  strong  superficial  sensation, 
but  no  sparks  nor  crackling.  4.  If  both  skin  and  electrodes 
are  considerably  moistened,  neither  sparks,  crackling,  nor 
burning  are  perceived  at  the  points  of  contact,  but  phe- 
uometta  of  contraction  connected  with  a  corresponding  sen- 
sation. 

We  are  thus  able  to  allow  the  electrical  current  to  act 
only  on  the  skin  or  on  the  tiasaea  lying  under  it.  Duchenne 
discovered  that  the  first-mentioned  pheuomeua — sparks, 
crackling,  and  Ijuniing — are  the  result  of  irritating  the  skin 
alone,  and  tliat  the  last  mentioned — the  contractions  and  the 
accompanying  sensation — are  the  result  of  the  irritation  of 
the  muscles  or  nerves  alone.  Two  pathological  cases  led 
him  to  these  conclasions.  He  placed  the  dry  electrodes  on 
the  exjHJScd  crureus  muscle  of  a  wounded  }>erson :  there  fol- 
lowed contraction,  accompanied  with  a  peculiar  constricting 
sensation  ;  the  dry  electrodes  laid  on  a  muscle  covered  with 
uninjured  skin  produc(Ml  a  sensation  of  burning,  but  no  muscu- 
lar contractions;  tlio  electrodes  (covered  with  moist  sponges) 
now  placed  on  the  same  part  of  the  skin  induced  again  mus- 
solar  contractions,  with  their  occonjpanying  sensation.  A  sec- 
ond wounded  penion  had  the  radial  nerve  at  the  lower  part 
of  the  forearm  destroyed,  and  there  followed  loss  of  electrical 


IRKITATION   OF  THE   SEIX. 


141 


contractility  and  sensibility  in  the  muscles  of  the  posterior 
p*rt  of  the  forearm,  while  the  Bensibility  of  the  skin,  its 
nervee  not  being  injured,  remained  fully  normal.  In  this  case 
dry  electrodes  placed  on  different  parts  of  the  forearm  always 
priKluced  an  intense  burning,  while  moist  sponges  on  the 
back  part  of  the  forearm  excited  neither  contraction,  nor 
the  usually  accompanying  sensation. 

In  order  to  irritate  the  skin,  Duchcnne  nses  three  different 
metho<ld:  1,  the  electrical  hand;  2,  entire  metallic  elec- 
trodes ;  3,  metallic  threads.  In  the  first  method,  which  is 
used  only  for  the  face,  and  in  exceedingly  irritable  patients 
for  other  part*  of  the  body,  tlie  physician  places  one  moist 
s]K/ngc,  cwniiected  with  a  polar  wii-e,  on  a  tolerably  sensitive 
part  of  the  patient,  for  instance  on  the  sacro-lnmbar  region 
or  on  the  sternum,  and  taking  the  other  electrode  in  his  hand 
passes  hifl  fingers  slowly  over  the  perfectly  <lry  affected  f»art 
of  the  skin.  In  order  to  irritate  the  skin  or  other  parts  of  the 
body,  entire  metallic  electrodes  are  osed,  and  carried  back- 
ward and  forward  over  the  dry,  or,  when  it  is  very  hard, 
somewhat  moistened  epidermis.  If  we  wish  to  excite  pow- 
erfttlly  a  small  circnmscribod  spot,  we  hold  on  it  for  a  long 
time  the  point  of  an  olive-formed  or  round  electrode.  The 
metallic  bnish,  with  whicli  we  either  strike  the  skin 
(electrical  sconi^ing),  or  act  on  the  samo  spot  as  long 
M  the  patient  can  endnre  it  (electrical  moxa),  we  use 
for  irritating  the  surfttces  of  the  hands,  the  soles  of  the 
taet,  and  in  very  sensible  parts  of  the  skiu,  by  drawing 
it  over  the  snrface.  Later  we  will  consider  tlie  special  dis- 
enaes,  in  which  the  electrical  irritation  of  the  skin  is  service- 
able :  here  we  will  only  remark,  that  the  local  effect  at  most 
remains  local,  and  that  we  must  conseijtiently,  when  we 
wish  to  excite  a  considerable  extent  of  the  surface  of  the 
■kin,  subject  it  in  all  its  parts  to  tins  treatment.  In  those 
jioint'*  which,  in  the  normal  condition,  possess  a  high  di^eo 
of  seusitivcnosB,  it  is  well  to  l>egin  with  mild  luition,  gradu- 
ally increasing  it,  and  as  soon  as  a  distinct  sensation  is  pro- 
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duced  (eapccially  in  the  face)  to  return  to  the  leas  irritating 
metliod. 

In  order  to  excite  the  motor  nerves  or  the  muscles, 
we  i>lace  the  moist  electrodes  as  ne«r  to  one  another 
as  poseililo  on  the  parts  of  the  skin  iinuicdiatelj  over 
these  organs.  As  to  tlie  reason  for  this,  we  must  first 
remark  that  the  extent  of  local  galvanisation  cannot  be 
80  well  indiuated  as  if  the  muscle  or  tissue  were  imme- 
diately in  contact  with  the  conductors,  and  were  alone 
actefl  on  by  the  electrical  current.  The  current  here  direct- 
ed from  without  to  any  part  of  the  body  is  most  intense 
at  its  points  of  entrance  and  exit,  yet  it  neverthelos^!  s[>read3 
itself  throughout  the  whole  body.  "  Not  only  doe»^  the  cur- 
rent," fiays  Du  Boia-Reymond,'  "  pass  through  every  mole- 
cule and  part  of  a  muscle,  but  also  in  its  natural  position 
through  the  bones,  nerves,  vessels,  tendons,  etc.,  in  contact 
with  it:  when  the  thigh  is  bent  upon  the  abdomen,  the 
lower  log  on  the  thigh,  the  cnrrent  passes  through  each 
molecule  of  an  alxlominal  or  thigh  muscle  over  the  entire 
foot,  lower  leg,  thigli,  abdomen  with  all  its  viscera,  and,  if 
the  leg  is  place<l  in  water,  or  is  bn.night  in  connection  with 
a  conducting  arch,  into  the  water  or  the  conducting  wire." 

If  Du  l?oi<-Reymond  could  announce  in  ita  generality 
this  proposition  in  regard  to  the  ctirrent  of  the  animal  body 
which  is  appreciable  only  through  a  powerful  multi[>licator, 
bow  much  more  valid  is  it  where  palpable  currents  from 
without  enter  tlie  body  1  Here  the  current  spreads  itself 
between  its  in-  and  out-going  points  in  all  directions  and 
tlirough  all  open  paths.  But  the  intensity  of  the  current  ia 
not  c<jnal  in  all  parts.  This  depends  on  difteront  circum- 
stances. 1.  ()u  the  length  of  the  way  Iietween  the  point  of 
entrance  and  the  point  of  exit.  As  the  strength  of  the  elec- 
triwd  curn-nt  decreases  according  to  the  length  of  an  inter- 
calated niotalllc  wire,  so  is  its  intensity  Icj^sened  according 
to  the  distance  between  the  jioles ;  conseijuently,  when  the 

•  Z.  «.,  ftl.  L,  p.  «87. 
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metaUic  conductors  are  placed  on  the  dry  skin  one  inch 
apart,  they  produce  a  much  more  powerfnl  sensation  than 
,  when  they  are  applied  at  a  distance  of  a  foot  from  one  an- 
other. 2.  The  current  is  strongest  in  the  direct  line  which 
is  the  ehorteet  distance  between  the  conductors  ;  its  intensity 
decreases  with  the  length  of  the  curved  way  which  we  eon- 
oeJve  to  lie  between  the  points  of  entrance  and  exit.  Let  us 
take  an  example,  which  Fick  '  has  given  and  illustrated  by 
a  diagram,  and  lay  one  moist  electrode  on  the  top  of  the 
shoulder  and  the  other  on  the  forearm ;  all  the  curves, 
which  the  current,  in  order  to  reach  from  one  point  to  an- 
other, can  pass  over,  are  of  tolerably  equal  lengths,  and  con- 
6e<iueutly  of  tolerably  equal  resistance ;  the  electricity  in 
thifl  case  will  distribste  itself  tolerably  equally  over  the 
whole  anu,  and,  moreover,  when  a  not  very  strong  current 
is  used,  tlie  density  will  not  be  at  any  point  so  great  aa  to 
excite  muscular  action.  Had  we,  on  the  contrary,  laid  the 
two  moist  conductors  near  one  another  on  the  M.  dcltoideus, 
the  ways,  which  the  current  could  pass  over,  in  order  to  go 
from  one  conductor  lo  another,  would  be  quite  different  as 
to  their  length,  and  the  intensities  of  the  current  in  the  va- 
rioas  cxirves  would  correspondingly  differ :  even  with  a  weak 
current  the  intensity  in  the  direct  line  between  the  con- 
dnctors  would  be  sufficient  to  produce  a  strong  contraction 
of  the  deltoideus,  while  no  disturbance  of  the  neighboring 
muscles,  the  biceps  and  pectoralis,  would  be  visible.  Ap- 
parent exceptions  to  tliis  law  are  foimd  in  the  physics  of  the 
nerves — wlien,  for  instance,  we  excite  a  part  of  the  N.  ischi- 
adicus,  there  follows  a  clonic  or  tonic  spnsni  nf  the  whole  leg 
even  to  the  point  of  the  foot,  and  aU  the  rausclee  8upp1ie<l 
from  the  N.  iscliiadicun  l)ecome  contrnctod ;  contraction  of 
tlic  utonis,  when  one  electrode  is  laid  on  the  vaginal  jiortion 
«nd  the  other  on  the  f<x)t,  is  to  be  attributed  to  the  reflex 
action  of  the  nerves  of  the  neck  of  the  womb,  etc.  3.  With 
different  conductors  the  strengtli  of  the  current  is  directly  as 

■  £. «.,  4S7. 
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tlioir  conduct!  ng  power.  On  this  law  depends  the  use  of  moist 
sponges  for  electrizing  the  muscles,  metallic  plates  or  electri- 
cal brashes  for  excitiug  the  skin.  Let  ns  first  place  the  two 
electrodes  armed  witli  moist  sponged  on  the  well-moistened 
epidermis— the  points  covered  by  these  arc  easily  penetrated 
by  the  current  which  distributes  it.-»elf  to  the  parts  lying  un- 
der, and,  when  strong,  to  tliose  in  tiie  direct  line  b»etweon 
the  electrodes,  and  causes  contraction  of  the  muscles  through 
acting  on  the  sensory  and  motor  nerves.  If  we  now,  on 
the  contrary,  hold  two  metallic  plates,  or  l)etter,  two  brushes 
of  thin  brass  wire,  on  the  same  spots  free  from  moisture,  the 
drj'  epidermis  presents  so  powerful  a  conducting  resistance 
to  tlie  current  tliat  the  same  amoimt  of  elvjctricity  is  not  suf- 
ficient to  cause  contractions  in  the  muscles  lying  under  the 
skin.  Yet,  csiMJcially  in  using  the  bnish,  where  the  skin  is 
touched  only  at  certiiin  small  points,  the  intensity  of  the 
current  is  so  great  that,  where  it  breaks  through  the  skin, 
it  excites  the  sensory  nervo-fibros  powerfully,  and  causes,  by 
continued  action,  erythema,  blistering,  and  in  certain  cases 
suggillation. 

in  order  to  obtain  the  greatest  poseililo  irritation  of 
the  nerves  of  the  skin,  we  give  one  electrode  the  form 
of  a  plate  covered  with  sjwnge  and  place  this  on  the 
moistened  skin,  and  apply  the  metallic  brush  ae  a  second 
electrode  on  tlie  dry  skin ;  by  this  means  we  reduce  the 
enormous  conducting  resistance  of  the  epidermis,  which  the 
current  by  the  use  of  two  brushes  has  twice  to  overcome, 
almost  to  one-half,  and  tliereby  double  the  strength  and 
intensity  of  the  current.  It  is  otherwise  when  acting  on 
the  muscles.  Here  Duchcnne  recognizes  a  direct  and  an 
indiretit  faradization,  of  which  the  first  is  produced  through 
contact  of  the  part?  of  tlie  skin,  over  the  muscle  to  be  ex- 
dted,  with  moist  conductors  ;  the  second  through  irritation 
of  the  nerves  supplying  the  inuw^le. 

It  did  not  escape  the  keen  observation  of  Duchenne 
that,   in   direct    mnscnlar   irritation,  some    muscles    con- 
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more    encrgctii-ally  and    promptly   when   acted  ou 

certain  points  than  at  otliers,  under  apparently  the 
conditions.  KcMnak  found  in  his  investigations  that 
tBese  iK>int8  were  the  points  of  entrance  of  the  motor 
nerves  into  the  muscles,  and  set  it  down  as  a  rule,  that, 
in  order  to  obtain  with  the  weakest  possible  currents  the 
strongest  contractions  jtossible,  the  point  of  one  conductor 
must  be  placed  on  the  entrance  of  the  motor  ner\-e  into 
the  muscle,  the  other  in  its  immediate  neighborhood — a  law 
of  the  greatest  importance  for  electro-therapeutics,  because 
by  following  it  we  are  able,  with  proportionably  weak  cur- 
rents, to  excite  strong  contractions  in  a  less  painful  way. 
Rcunak  called  this  method  e^tra-^muHCitlar  excitation,  in  dis- 
tinction from  intra-muBcular  (Duchenno's  direct). 

The  cause  of  this  lies,  on  the  one  hand,  in  the  greater  eloe- 
trical  irritability  of  the  nerves  compared  with  that  of  the  mns- 
cles ; '  on  tin-  other  hand,  in  the  greater  density  of  tlie  current 
resulting  from  the  apj)lication  of  small  pointed  conductors  to 
t^  iccs  of  the  nerves  into  the  muscle,  contrasted  with 

tir  i  conductors  which  we  place  on  the  muscle.     It  yet 

remains  to  be  proved  that  Remak's  observation  extends  to  all 
cases,  that  is.  that  all  muscles  are  accessible  to  irritation  at 

I  points  of  entrance  of  the  nerves,  and  then,  through  dia- 
to  lighten  for  the  physician  the  labor  of  finding  the 
'  motor  points. 

Ziemssen  has  turned  his  attention  to  both  these  propo- 
ioM  in  the  before-cited  paper.  As  regards  the  first,  he 
found  that  the  irritation  of  the  points  of  entrance  of  the 
nerves  was  by  no  means  practicable  in  all  muscles,  because 
on  th«  one  hand  many  irregularities  occur  in  the  conrse 
and  ramifications  of  the  nerves,  as,  for  instance,  in  the 
N.  facialis,  again,  in  the  shoulder  and  tliorax  nerves  going 

'  OL  Bcnun]  founJ  tb>t  the  diflcrcnt  organs  rrf^ninsl,  for  the  cjtcitiog  of 

F  Amt-tloiik]  activity  ia  the  pbrsiologiojU  cooditioa,  Tcrr  diflTcrcnt  amounts 

rrfMtriclt.T,  th«  muscles  much  mora  than   the  nerves.     (*f  the  ncrrgs,  the 

auMory  ar*  more  IrritJilite  than  tlie  sensory,  etc    (<}ai.   MAd.  do  Pari*,  SO 

rimfcr,  less.— Qax.  belKtomiid.,  20  AoAt,  tSSS,  p.  596.) 
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out  from  the  pare  snpraclavicHlaris  of  the  plexws  brachialis, 
finally  and  chiefly  in  the  nerves  of  the  lower  extremities, 
which  render  the  finding  of  tlio  desired  points  very  diffi- 
cult. <  )n  the  other  hand,  the  nerves  freciuently  enter  the 
muscles  at  a  considerable  distance  from  the  surface  of  the 
body,  for  instance  in  the  intcrossens,  in  the  Mm.  radial  iij, 
extern,  long.,  splenius  capitis,  latissimus  dorsi,  teres  major, 
eemimembranosns,  semiteudinosus,  etc.,  for  the  exciting  of 
which  we  must  always  resort  to  intermuscular  irritation. 
To  satisfy  the  second  proposition,  Ziemsscn  has  made  tables 
to  enable  us  easily  to  find  the  motor  points  on  the  living 
body.  In  order  to  ascertain  these,  after  he  had  place<l  the 
conductor  of  tlie  |X)8itive  pole  on  the  sternum,  ho  sought  to 
bring  a  fine-pointed  conductor  of  the  negative  jwle  on  the 
most  superficial  i>oint  of  the  motor  nerve,  which  he  marked 
with  lunar  caustic,  and  called,  after  he  had  found  it  again  in 
the  dead  body  on  the  corresponding  spot,  the  motor  point. 

Especially  for  indirect  (extra-muscular)  faradization  of 
the  muscles  is  an  exact  anatomical  knowledge  of  the  course 
of  the  nerves  an<l  of  their  more  or  less  superficial  position  in 
the  different  regions  of  their  course  necessary,  in  order  to 
reach  them  at  those  points  where  the  action  of  the  current 
will  l»e  the  most  serviceable.  We  will  mention  the  most  im- 
portant points,  but  must  refer  to  Ziemssen's  paper  for  the 
more  exact  study  of  the  motor  points. 

Tlie  tnmk  of  the  N.  facialis  can  be  irritated,  according 
to  Duolienne,  most  conveniently  from  the  outer  ear-])a9snge, 
by  introducing  one  moist  conical  electrode  into  the  ear- 
passngt.',  and  pressing  it  toward  the  lower  side.  This  method 
is,  however,  injudicious,  because  it  is  painful  and  unsatisfac- 
torj',  since  powerful  contractions,  which  Duchenne  himself 
saw  induced  on  the  corresponding  side  of  the  face,  are  caused 
when  the  circuit  is  closed  by  placing  the  second  electnnle  on 
the  parotid  gland.  Leas  painful,  but  acting  only  with  spare 
persons,  is  the  irritation  of  the  N.  facialis  after  its  exit  from 
tlie  for.  stylomastoideum,  by  placing  one  thin  electrode 
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close  nnder  the  car,  I>etween  the  pnx;.  mastoidt-us  and  the 
angle  of  the  lower  jaw.  The  greater  branches  of  the  pe^ 
anserinos  are  eaaily  acted  on  at  their  passage  through  the 
]>iirotid,  and  cause  contractions  of  the  muscles  supplied  from 
till'  rami  temporalis,  or  zygomatiei,  or  buccales,  etc. 

The  N.  vagus  must  be  faradized  on  the  lower  half  of  the 
neck,  between  the  arL  carotis  commun.  and  vena  jugularis; 
and  the  X.  larjngeus  inf,  in  the  bifurcation  between  the 
oesophagus  and  trachea.  The  ramus  extern,  of  the  N.  accea- 
sorins  is  in  its  entire  course,  from  its  exit  from  the  M.  stenio- 
cleido-mastoidcus  to  its  entrance  into  the  M.  trapezius,  super- 
ficial and  easily  reached.  The  N.  h_vj>oglos6Q*  lies  tolerably 
superficially  directly  under  the  comu  majus  of  the  hyoid 
bone,  between  the  M.  stylohyoidens  and  hyoglossus. 

In  order  t<i  electrize  the  diaphragm,  we  find  the  anterior 
border  of  the  M.  scalenus  ant.  by  pulling  the  skin  inward  with 
two  fingers  placed  on  the  outer  border  of  the  M.  stemo-deido- 
tnBstoideu.4.  Without  discontinuing  the  action  of  the  fingers, 
we  «»parato  them  sufficiently  to  introduce  between  them  a  nar- 
r  '=f  conductor,  which  then  presses  directly  on  the  X. 

i  -.     After  we  have  done  the  same  thiug  to  the  other 

side,  we  allow  the  induction  apparatus  to  work  rapidly  and 
powerfully.  The  two  phreniei,  in  this  way  equally  excited, 
cause  inunediutuly  strong  heavings  of  the  chest,  with  rushing 
of  air  into  the  lungs.  The  plexus  brachialis  is  to  he  acted  on 
in  the  supra-cla\-icular  region,  between  the  M.  scalenus  ant 
sod  med. 

The  thoracic  and  scapular  nerves  springing  from  the 
pi.  lirachialis  allow  of  individual  irritation  wlien  the  in- 
tegument is  not  too  thick,  but  tlic  frequent  irregularity  in 
tlx^ir  course  must  be  tiiken  into  consideration ;  the  N.  dorsa- 
lis  .Ncap.  may  I)e  electrized  directly  under  the  X.  nccessorius 
Williflii,  on  tlie  edge  of  the  M.  tra{>ezius;  the  Xn.  tlioracici 
jKi«tcriore«,  after  their  passage  through  the  M.  scalenus  med., 
lUnectly  over  the  clavicle,  and  not  far  from  the  trapezius ; 
tho  X.   supniscapularis,  frequently  outward  from  the  M. 


148  IBKITATIOK  OF   KEBTE8   OF  ASM,  KIC. 

omohyoidens,  before  the  entrance  into  the  incisura  Bcapulse ; 
the  Xn.  thoracic!  anteriores  are  most  easily  reached  undei 
the  clavicle  on  the  npper  edge  of  the  M.  pectoralis  maj. 

Among  the  nerres  of  the  arm,  the  1^.  axillaris  may  be  elec- 
trized at  the  npper  part  of  the  posterior  border  of  the  axilla ; 
the  X.  moscnlo^ataneas,  after  its  passage  through  the  M.  cora- 
co-brachialis,  in  the  fork  between  this  and  the  M.  biceps.  The 
X.  medianns  may  be  most  surely  excited  on  the  lower  third 
of  the  humerus,  after  it  has  passed  to  the  inner  side  of  the 
art.  brachialis.  Irritation  of  the  medianus  causes,  besides 
the  painful  sensations  in  the  r^on  of  the  branches  of  the 
forearm  and  fingers,  powerful  pronation  of  the  forearm, 
turning  of  the  hand  toward  the  radial  side,  and  closing  of 
the  fingers.  The  N.  ulnaris,  electrized  in  the  channel  be- 
tween the  olecranon  and  thp  condylus  int.  humeri,  produces, 
besides  the  sensations  of  pain  in  the  region  of  the  ram.  pal- 
maris  longus  (in  the  skin  of  the  lower  part  of  the  inner  sur- 
face of  the  forearm  as  far  as  the  palm  of  the  hand),  a  con- 
traction of  the  M.  flexor  carpi  ulnaris,  of  the  M.  flexor 
digitorum  profundus,  of  the  Mm.  interossei,  lumbricales 
tert.  et  quart.,  of  the  muscles  of  the  little  finger,  and  of  the 
M.  adductor  pollicis.  The  N.  radialis  is  most  accessible  to 
electrical  irritation  at  the  point  of  union  of  the  middle  and 
lower  third  of  the  upper  arm,  where  it,  appearing  from 
under  the  M.  triceps,  passes  to  the  outer  side  of  the  arm, 
which  causes,  in  addition  to  the  painful  sensations  on  the 
outer  side  of  the  upper  and  forearm  as  far  as  the  wrist,  con- 
tractions of  the  Mm.  sup.  brevis,  extensor  carpi  rad.  and 
uln.,  extensor  digit-comm.,  extensor  indicis,  extensor  digiti 
minim,  prop.,  extensor  pollicis  long,  and  brev.,  and  abductor 
jwllicis — finally,  supination  of  the  forearm,  with  complete 
extension  of  the  hand  and  of  the  thumb,  extension  of  the 
first  phalanges  of  the  fingers,  and  slight  bending  of  the  last 
phalanges. 

The  N.  cruralis  may  be  electrically  reached  after  its  pas- 
sage under  Ponpart's  ligament  on  the  outer  aide  of  the  art 


IHarrATION   of   NEK\rK8   OF    LOWER   EXTBKMriT. 


149 


cmralis ;  then  follows  energetic  extension  of  the  lower  leg, 
accompanied  with  painful  sensations  in  the  region  of  the  N. 
saphenns  major,  minor,  and  cutaneus  fcmoria  ant.  and  med., 
also  on  the  front  and  inner  Bidoa  of  the  thigh,  the  knee,  and 
of  the  inner  snrface  of  the  lower  leg  as  far  as  the  great  toe. 
The  N.  ohtnratorins  may  be  excited  at  the  for.  obturatorium 
bj  placing  the  electrode  perpendicnlarly  against  the  hori- 
zontal branch  of  the  oa  pubis  and  pressing  hard  on  the  skin 
and  M.  jiectineus.  The  irritation  causes  a  strong  and  pain- 
fbl  adduction  of  the  thigh.  The  N,  ischiadicns  may  be  elec- 
trized either  at  its  origin  in  the  pelvis  through  the  hind  wall 
of  the  rectum,  or  after  its  exit  from  the  incisura  ischiadica 
major  behind  the  head  of  the  thigh ;  there  foUows  powerful 
bending  of  the  lower  leg,  with  painful  sensations  in  the  re- 
gion of  the  sensory  branches  of  the  ischiadicns,  also  in  the 
entire  lower  1^  and  foot.  Tlie  Nn.  peronseus  and  tibialis 
lie  most  superficially  near  the  outer  edge  of  thf  kuce-pau  ; 
the  first,  accessible  immediately  on  the  hinder  edge  of  tlie 
capitulnra  fibulse,  causes  a  contraction  of  the  Mm.  peronsei, 
tibialis  anticus,  extensor  digitor.  comm.  long,  and  brevis, 
and  extensor  huUucis  lougus,  with  sensations  in  the  skin- 
nerves  of  the  back  of  the  foot.  The  N.  tibialis,  irritated  in 
the  middle  of  tlie  bend  of  the  knee,  produces  energetic  con- 
tractions of  all  tbe  muscles  on  the  hinder  part  of  the  lower 
leg,  and  on  the  sole  of  the  foot,  as  well  as  painful  sensationB 
in  tho  calf  of  the  leg  and  sole  of  the  foot. 

On  tlie  above  points,  or,  where  we  wish  to  excite  an 
individual  muscle,  at  the  point  of  entrance  of  the  motor 
nerve  into  the  muscle,  the  negative  pole  is  always  placed,  as 
acting  the  stronger  both  on  the  sensory  and  motor  nerves, 
while  the  other  electrode  closes  the  circuit  by  being  placed 
on  the  muscle  itself.  On  the  one  hand,  we  thus  make  the 
weakening  of  tl>e  current  between  the  two  electrodes  as 
fl})g^  as  possible ;  and,  on  the  other,  we,  moreover,  act  on, 
not  only  the  motor  nerve,  but  the  branches  running  through 
the  muscle,  and  thus  produce  with  the  smallest  strength  of 
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current  tlie  greatest  possible  effect.  It  is  advisable,  how- 
efver,  when  irritating  the  muscles  of  the  face  and  neck,  to 
close  tlie  circuit  with  one  conductor  on  n  ilistant  part  of  the 
body,  becuuse  otherwnBc  irritation  of  the  sensor)'  trigeminal 
and  cervical  nerve-tibres  is  unavoidable. 

Wlien  acting  on  such  muscles  as  are  t^uppHed  from  two 
nerves,  as,  for  instance,  when  electrizing  the  Mm.  deltoidens, 
trapezius,  bicepti  femoris,  we  place  each  conductor  most 
advantageously  on  the  point  of  entrance  i>f  one  nerve  into 
the  muscle.  Moreover,  we  may,  in  order  to  save  time, 
in  cases  where  there  is  muscular  paralysis  with  marked 
diminution  of  the  electromuscular  contractility,  place  the 
conductors  on  tlie  motor  points  of  two  muscles,  and  can 
thus,  since  in  such  cases  the  difference  between  the  irritat- 
ing powers  of  the  jwsitive  and  negative  poles  is  not  con- 
siderable, excite  two  muscles  at  the  same  time.  But,  in 
more  sensitive  regions,  where  it  is  necessary  to  take  jiotice 
of  this  difference,  it  is  best  to  lay  the  negative  j)ole  on  the 
motor  point  of  the  larger  mnstile;  or,  where  there  ii<  a  dif- 
ference in  the  irritability  of  the  two  ma'wioi,  on  the  less  sen- 
sitive— the  positive  pole  on  tlie  motor  point  of  the  smaller 
or  more  sensitive  muscle. 

Thougii  the  indirect  muscular  irritation  is  of  great  im- 
portance to  electro-therapoutics,  and  used  in  bo  many  dif- 
ferent ways,  yet  it  does  not  take  the  place  of  the  direct. 
Not  only  must  we  resort  to  intra-muscular  irritation  for  ex- 
citing those  muscles  whose  motor  points  are  inaccessible 
from  without,  but  in  many  other  cases,  as,  for  instance, 
where  the  electro-muscular  contractility  is  fully  lost,  and 
we  are  consequently  uncertain  whether  we  have  hit  the 
motor  point  or  not,  no  o<>t\tra<.'tioii8  being  manifest ;  in 
others  where  tliere  is  destruction  of  the  power  of  motion, 
which  results  {rem  great  atrophy  following  di>;oase  of  the 
tuiMtaaoe  of  the  muscle;  and,  tinally,  in  cases  of  jMiralvsis, 
where  erery  irrit>tlii>n  of  the  nerve:?  should  Ikj  avoided.  As 
to  direct  faradization,  the  snjterficially-lying  muscles  of  the 
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body  and  extremities  in  the  nonnal  condition  are  easily 
thrown  into  contractions  by  it,  when  we  place  b<jth  nioiist 
oondoctore  ne»ir  one  another,  and  in  the  direction  of  the 
fibres  of  the  muscle.  Where  the  mnscles  are  very  broad, 
the  confhictors  must  be  move<l  one  atler  the  otlier  to  thf 
different  parta,  iji  order  to  excite  them.  Also  the  deeper- 
Inng  muiicles  often  present  a  point  in  the  neighlwrhood  of 
their  origin  or  attachment  wliere  the  direct  actifin  of  the 
electric  current  may  l>e  made  etfectiial.  ^Vlien  this  is  not 
the  case,  we  must  use  a  more  intense  current,  which,  passing 
through  the  superficial  tissues  that  we  reilnce  by  strong 
preaeore  of  the  electnMles  to  a  single  obstacle,  reaches  the 
deeper  ma-^cles — a  fact,  the  possibility  of  which  we  can  con- 
Tinoe  ourselTcs  in  those  cases  of  lend-poisoning  where  the 
contractility  of  tbo  superficiiJly- lying  rausclfe*  is  e.xtin- 
gnishcd,  while  that  of  those  lying  deeper  is  retained. 

The  electrization  of  the  muscles  of  the  eye  is  particularly 
difficidt  on  account  of  their  position  in  the  interior  of  tlie 
orbit,  which  renders  them  inaccessible  to  local  irritAtion. 
It  is  true  that,  with  the  eye  open  and  the  bulb  fixc<l,  the  in- 
dividual muscles  may  be  acted  on  by  a  tine  electrode ;  never- 
theless, the  irritability  of  the  eye,  the  danger  of  inflammation, 
the  painftilness  of  the  experiment,  finally,  the  frequent  nus- 
mauagement  of  the  assistants,  forliid  the  use  of  this  method 
in  moet  cases ;  wliorc  it  is  allowable,  only  currents  can  be 
app1ie<]  which  are  so  weak,  that  their  utility  is  doubtful.  I, 
eonseijuently,  faradize  the  muscles  of  the  eye  in  tiiis  way: 
Placing  the  conductor  of  the  positive  pole  in  the  hand  of  the 
patient,  I  lay  a  tiiin  electrode,  which  i*  c<ivcred  with  sponge 
and  connected  wifli  the  negative  pole,  in  order  to  irritate  the 
M.  obliquus  sup.,  against  the  spina  or  fovea  troclilearis  of 
lh<    '  1 ;  to  irritnto  the  M.  obli(puis  inf.,  on  the  margo 

ini'  :  Jis  of  tJie  upper  jaw-bone,  near  the  fossa  lacrjTua- 
lis;  to  irritate  the  M.  rc<ctns  cxternus,  on  the  outer  angle  of 
the  eye;  to  irritate  tlie  M.  rectus  intcrnus,  on  the  inner 
angle ;  to  irritate  the  M.  rectus  superior,  on  the  upjier  i^ur- 
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face  of  tlje  eyeball ;  to  irritate,  finally,  tlie  M.  rectus  infe- 
rior, on  the  lower  surface.  "We  can  in  this  way,  if  we  we 
conductors  with  weak  currents  wliicli  we  slowly  incrcitse, 
apply  ciirrentB  of  great  strength.  That  in  fact  contractions 
of  the  mnsclcft  of  tlic  eye  in  this  way  take  place,  I  was  able 
to  obsen'e  in  an  individual  having  paralysis  of  the  Sf.  ob- 
liquus  sup.  and  M.  rectus  int.,  whose  eye,  little  sensitive  on 
account  of  roj>eated  paralysis  of  its  muscles,  conld  be  opened 
during  the  operation,  and  allowed  the  effect  of  the  irritation 
to  be  seen  partly  in  the  poaition  of  the  eyeball,  and  partly 
in  the  greater  approximation  of  the  double  image.  Bene- 
dict '  used  tlie  constant  current  in  paralysi^i  of  tlie  muscles 
of  the  eye,  and  has  published  the  following:  lie  placed  the 
copper  }>ole  on  the  forehead,  and  stroked  the  check-bone  with 
the  zinc  i>ole  for  several  minutes,  in  a  ciwe  of  abducens  para- 
lysis ;  in  paralj'sis  of  the  M.  rectus  interims  and  M.  oblitjnns 
inferior,  the  skin  on  the  side  of  the  nose  near  the  inner  angle 
of  the  eye;  in  ptosis,  the  ui>j>er  eyelid;  in  paralysis  of  the 
M.  rectus  inferior,  the  lower  iHjrder  of  the  orbit ;  tiuall}-,  in 
paralysis  of  the  N.  trochlearis,  the  inside  of  the  nose  in  the 
neighborhood  of  the  inner  angle  of  the  eye. 

As  to  the  muscles  of  the  larynx,  the  M.  crieothyroidens 
is  easily  excited  to  contraction  by  placing  two  small  jK)iuted 
conductors  on  both  sides  of  the  lig.  conoideum ;  tlie  tliyroid 
and  annular  cartilages  approach  one  another,  and  the  tension 
of  the  vocal  cords  is  increased.  The  electricid  irritation  of 
the  other  muscles  of  the  larynx  is  effected  only  through  the 
region  of  the  jiharynx ;  Zicmssen,  who  has  perfected  the 
metliCKl,'  jisce  for  this  pur|)o*e  an  induction  current  tliat  is 
just  strong  enough  to  excite  the  M.  frontalis  to  contraction, 
or  a  galvanic  current  of  from  eight  to  twelve  Siemen's  ele- 
ments, lie  unites  the  wire  coming  from  the  negative  pole 
with  a  bent  catheter-shaped  soond  covered  almost  to  the 

'  EIcotrotbpr«pcu(l«che   imd   physioloftiaohe  Studlcn    Ober  Anffpnmuakel- 
I.lhniiingi>n,  Arclilv  ftli  ( IpliUialinologic,  X.  J&>irg«ag,  18(14,  pp.  97-1S2. 
•  I.  <:,  p.  »)0,  i(  »nj. 
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point,  passes  it  qaicklj  with  the  right  hand  into  the  mouth, 
while  he  controls  his  movements  by  the  aid  of  a  laryngeal 
ttr  held  in  the  left  hand,  and  then  allows  the  circuit  to 
closed  through  the  aid  of  an  assistant  who  places  the  sec- 
ond electrode,  covered  with  sponge,  on  any  selected  distant 
part  of  the  body.     The  M.  arytjenoideus  transv.  is  easy  to 
r  excite  by  touching  the  posterior  surface  of  the  cart,  arytsenoi- 
with  the  electrode;  both  cartilages  move  strongly  on 
one  another.   As  to  the  electrical  irritation  of  the  Mm.  crico- 
,  wyttenoideus  post,  and  lat.,  and  of  the  M.  thyreo-arytsenoi- 
ieuB,  the  sinus  pj-riformis,  the  inlet  which  is  between  the 
hind  border  of  the  cart  thyreoidea  and  the  plate  of  the  cart, 
cricoidea,  is  the  conducting  point  for  the  electrode.     To  act 
on  the  M.  crico-arytienoideus  post.,  on  the  dilat*tor  glot- 
tidis,  we  pass  from  the  sinus  pyriformis  directly  backward 
id  downward ;   the  M.  crico-orytfenoideus  lat.  is  to  be 
Fteached  in  the  sinus  pyriformis  on  the  outer  border  of  the 
plate  of  the  annular  cartilage ;  irritation  causes  slight  rota- 
■tion  of  the  cartilages  of  the  larynx,  so  that  the  free  edge  of 
l>e  vocal  cord  approaches  the  middle.    The  M.  thyreo-ary- 
BQoideuB  lies  immediately  on  the  front  upper  border  of  the 
crico-arytfenoideus  lat. ;  under  electrical  excitement  it 
awB  the  laryngeal  cartilages  forward  and  downward,  and 
narrows  the  vocal  cleft.    "We  may  cause  the  muscles  of  the 
,c      "      '  ,  the  Mm.  thyro-  and  ary-epiglottici,  to  contract 

L  ;  , ig  the  electrode  on  the  side  of  its  base. 

Since  intra-laryngeal  faradization  is  one  of  the  most  dif- 
ficult things  in  tlie  laryngoscopical  art;  since,  furtlier,  a 
prv|>aratiou  of  several  months  is  often  required  for  the  pur- 
pose of  rendering  the  mucous  membrane  of  the  larynx  less 
seusitive,  which  also  requires  unusual  patience,  both  mi  the 
part  of  the  patient  and  physician  ;  since,  finally,  the  motions 
of  the  larynx  sometimes  render  the  use  of  the  mirror  and 
be  cletrtrode  impossible,  this  method  is  consequently  of 
••ervioo  in  proportionably  few  cases  of  paralysis  of  the  vocal 
oord&i  while  cutaneous  faradization  answers  in  most  of  them. 
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"We  haTe  still  two  methods  of  electrical  irritation  of  the 
raiwcles  to  notice,  namely,  the  rejlex  irritation  and  the  s^^^ 
path^ic  irritation  (Miierre^ung).  The  first  rests  on  the 
peculiurit)'  that  sensory  nerves,  m  the  irritated  condition, 
have  of  indncing  activity,  through  uninjured  paths  in  the 
motor  nerves,  and  can  be  used  for  exciting  the  mnsdes 
through  electrical  irritation  oi  the  nerves  of  the  skin.  Tliia 
method  h  indicated :  1.  In  paralysis  with  simultaneona 
aniPhthehia  of  the  skin  over  the  muscle,  namely,  in  hysterical 
paralysis,  where  frequently,  with  the  disappearance  of  the 
anaesthesia,  the  power  of  motion  returns.  2.  In  those  cases 
where  the  suffering  part  is  not  very  accessihle  to  the  local 
apjiUcation  of  electricity,  for  instance,  in  disorders  of  men- 
struation,- etc'  The  method  in  such  cases  is,  to  excite  elec- 
trically those  parts  of  the  skin  whose  nerves  end  in  the  cen- 
tnil  organ  as  high  as  those  of  the  organ  on  which  we  wish 
to  operate.  3.  The  reflex  imtation  is  applicable  in  neural- 
gia where  we  wish  to  blunt  the  abnoniially-increased  sensi- 
tiveness of  the  sensory  nerves  of  the  muscles  by  an  intense 
action  on  the  skin.'  Symjtatfietic  irritation,  which  consists 
in  an  irritation  acting  on  a  muscle  or  a  nerve,  causing  other 
muscles  to  contract  by  transmission  through  the  spinal  mar- 
row, we  may  use  in  certain  cases  suited  to  electrical  trejit- 
ment,  where  the  les>5-paralyzed  muscles  may  be  excited  by 
acting  on  those  in  which  there  is  still  greater  paralysis.  As 
tlie  excitability  of  the  central  organ  for  reflex  movements  is 
increased  when  the  irritated  sensory  ner\'e  owes  its  loss  of 
condncliiig  power  to  the  brain;  so  its  excitability  for  sym- 
pathetic movements  seeing  to  be  increased  under  the  same 
couditions.  I,  therefore,  use  with  advantage  this  method  of 
irritation  in  apoplectic  paralysis  and  contractions ;  for  in- 
stance, whore  both  arm  and  leg  are  paralyzed — the  former, 
however,  more  than  the  latter — I  expect,  simply  by  eleo 

'  SclmU,  (lie  Rcflrxwirknngrn  <ler  lodoctioDS-Electricitit,  etc.,  in  der  Wi» 
nor  MH.  Wochcn»clirift,  185S,  Xo.  4  9. 
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trizing  the  muscles  of  the  arm,  that  the  paralyzed  muscles 
of  the  leg  will  be  reached. 


As  to  the  exciting  of  the  nerves  of  special  sense  through 
the  int«rrupte<l  current,  the  sense  of  touch  is  acte<i  upon  by 
placing  tlie  fingers  for  a  longer  or  shorter  time  in  contact 
witJi  a  dry,  motidlic,  and  with  a  moist  electrode.  The  sense 
of  hearing  is  irritated  by  placing  one  metallic  electroiJe  in 
the  ear-passage,  filled  with  water,  and  the  other  moist  elec- 
trode on  the  temple,  or  by  introducing  ouq  well-iooluttMl  con- 
ductor through  the  nose  into  the  tuba  Eustachii,  while  the 
otlier  is  apjilied  to  the  temple.  The  sense  of  smell  is  excited 
by  placing  one  conductor  on  the  neck,  while  we  move  the 
other  dry  electro<le  backward  and  forward  over  the  mem- 
brana  Schneideri.  The  sense  of  taste  is  awakened  by  fre- 
quent stroking  of  the  tongue  with  the  electrical  brush. 


The  majority  of  the  inner  organs  are  with  difficulty 
reached  by  electrical  irritation ;  the  most  easily  accessible  of 
the&e  are  the  rectum,  the  bladder,  and  the  utenis.  In  order 
to  electrize  the  rectum  or  its  spliincter,  we  introduce  a  me- 
tallic, isolated  electrode,  having  an  olive-shaped  tip,  carefnlly 
_r  the  exc4?etlingly  sensitive  bonier  of  the  gut,  into 
i...  -^vUi,  wliich  hfia  Ikjcii  cleaned  by  means  of  a  clyster, 
and  preaa  it  on  the  M.  levator  and  s[ihincter  ani ;  in  this  way 
•  distinctly -perceptible  contraction  of  tlie  rectum  is  brought 
■bout ;  llie  other  clcctrfHle,  saturated  with  moisture,  we  place 
on  the  back.  As  the  rectimi,  like  the  bladder,  is  little  sen- 
•itive  to  the  clectric«l  irritation,  we  may  use  a  powerful  cur- 
nent.  In  onler  to  excite  the  latter,  wo  introduce  into  tlie 
rectom  an  electrode  with  a  metal  button  or  olive  tip,  into 
the  bladder  a  sound  covered  with  india-rubber,  as  far  as  the 
botton-^huped  termination,  and  bring  it,  according  as  we 
wiiib  to  irritate  the  neck  of  the  bladder  or  its  body,  in  con- 
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tact  with  its  different  parts.  In  many  cases  it  is  sufficient 
to  lay  one  moist  conductor  above  the  symphysis  pubis,  and 
the  other  on  tlie  back.  For  the  more  difficult  cases,  Du- 
chenne  has  invented  a  so-called  "  excitateur  vesical  double." 
This  cousistii  of  two  flexible  wires  tipped  with  buttons,  that, 
separated  from  one  anotlier,  pa.-*s  into  an  india-rubber  tube. 
With  their  ends  side  by  side,  they  have  the  appearance  of  a 
buttoned  sound,  and  in  this  condition  they  arc  introduced 
into  the  bladder.  By  shoving  them  forward  in  this  organ, 
they  separate  from  one  another,  so  that  two  difterent  points 
of  the  bladder  are  touched  by  them.  After  each  wire  is  set 
in  connection  with  the  battery,  they  are  slowly  moved  about. 
Wo  use  a  similar  instrument,  but  with  a  different  curve  and 
a  larj^er  button,  for  the  electrical  irritation  of  the  uterus, 
which  \a  carried  by  mean.'?  of  the  index-finger  to  the  neck  of 
tlie  womb.  We  can  indirectly  excite  the  organs  of  the  pel- 
vis by  pressing  an  olive-shaped  conductor  on  the  posterior 
wall  of  the  rectum,  where  it  strikes  the  plexus  Baoralis  and 
hypoga^tricoa. 

In  order  to  electrize  the  testicle,  we  secnre  it  or  the 
much  more  sensitive  neigliboring  parts  between  two  moist 
electrodes.  As  the  operation  is  very  painful  and  the  sensa- 
tion accompanying  the  compression  of  tlie  testicle  spreads 
into  the  loins,  we  can  only  use  a  weak  current,  otherwise  a 
,  neuralgia  is  easily  induced.  Thovesiculfe  seminales  are  best 
reached  through  tlie  anterior  wall  of  the  rectnm.  The  irri- 
tation of  the  pliarynx  and  esophagus  is  accomplished  by 
means  of  a  throat-electrode.  This,  consisting  of  a  curved 
metallic  sound,  tij^ped  with  an  olive-shaped  end,  from  3  to  4 
Mio.  in  diameter,  and  isolated  by  means  of  an  india-rubber 
tube  as  far  as  the  end,  is  connejjtcd  with  the  negative  pole 
of  tlie  induction  apparatus  and  carried  to  tlie  desired  organ, 
whilo  the  moist  conductor  of  the  positive  pole  is  placed  on 
the  sternum.  In  irritating  the  jiharynx  we  must  avoid 
touching  with  the  olive  the  sides,  where  the  trunks  of  the  N. 
vagus,  gK>s8opharyngeus  and  accessorius  lie,  while  in  ex 
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citing  the  nosopliagns  wc  avoid  tlio  Nn.  recurrens  and  vagus 
which  are  found  beiund  the  trachea.  Tlio  heart  and  lungs, 
which  are  inacce^ible  to  the  electrical  current  on  accoaut 
of  the  thickness  of  the  walls  of  the  thorax,  may  be  exposed 
to  the  electrical  action  by  irritating  the  vagus  in  the  lower 
part  of  the  neck  between  the  art.  carotis  comm.  and  venn 
jogalaris.  


In  regard  to  the  therapeutical  value  of  quick  or  slow 
consecutive  interruptions  of  the  current,  the  first  are  indi- 
cated— 1.  Where  it  is  desired  to  irritate  the  sensory  nerves 
of  the  skin  or  muscles.  3.  Where  we  wish  to  improve  the 
tone  and  recnperative  power  of  relaxed  or  atrophied  muscles. 
8.  Where  for  physiological  or  diagnostical  purposes  we  wish 
to  test  the  fiinctions  or  electrical  irritability  of  certain 
mnsclee.'  The  interruptions  slowly  following  one  another, 
on  the  other  hand,  are  indicated  in  those  cases — 1.  Where 
the  olectro-mtLscular  contractility  is  greatly  diminished.  2. 
Wlicre  the  will  ia  unable  to  act  on  the  normally-retained 
mnsculiu'  irritability,  as  in  apoplectic  paralysis.  Single  strong 
shocks,  wliich  may  be  conveniently  produced  by  using  the 
induction  a]iparatus  with  the  before-described  interruptor, 
or  more  intensely  by  the  battery  current,  frefincntly  chang- 
ing the  direction  of  the  current  by  means  of  Remak's  com- 
mntator,  are  in  place — 1.  In  many  cases,  in  which  we  desire  . 
to  diminish  the  irritability  of  the  spinal  marrow,  increased 
through  disease  and  manifesting  itself  through  abnormal 
mnecular  movements.  2.  Where  we  wish  to  increase  the 
mii&cular  contractility.  3.  In  those  surgical  cases  complicated 
with  powerful  muscular  action,  as,  for  instance,  in  rigidity  of 
the  joints  after  the  healing  of  a  broken  bono,  or  in  anchylosis 
after  rhcnmatic  or  traumatic  inflammation  of  the  joints,  etc. 

Generally  a  daily  sitting,  or  on  even.-  other  day,  of  from 
fire  to  fifteen  minutes  is  sufficient  for  realizing  the  beneficial 
efEBOts ;  longer  or  more  frequently-repeated  sittings  are  apt 

■  S«e  Sectlooa  tU.  utd  riU. 
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to  be  foUowed  by  fatigue  and  pain  of  the  muscles.  Tliere 
are,  however,  very  BcnBitive  individuals,  in  whom  electrical 
irritation,  by  means  of  a  weak  current  lasting  for  only  a  few 
minutes,  produces  clonic  cramps ;  while,  on  the  other  hand, 
torpid  indiWdnals  may  be  electrized  by  means  of  an  intense 
current  for  lialf  an  hour  mthout  perceiving  the  least  relaxa- 
tion. The  amount  of  time  which  wo  should  devote  to  a 
single  muscle  depends  on  the  irritability  of  the  patient,  the 
cause  of  the  disease,  and  on  the  grade  of  the  electro-muscu- 
lar contractility  ;  so  that,  where  this  last  is  retained,  a  short 
bjit  frequently-repeated  irritation  is  advisable,  while,  in 
those  coses  where  it  is  considerably  diminished,  as  in  traa- 
matic  paralysis,  an  excitement  lasting  for  many  minutes  is 
necessary.  One  or  even  a  few  sittings  are  very  seldom  suf- 
ficient to  produce  a  cure ;  most  cases  need  a  treatment  Ittst- 
ing  for  many  weeks  or  montlis.  Sometimes  the  process  of 
recovery  comes  to  a  stand-still,  or  even  an  apparent  relapse 
sets  in ;  in  such  instances  it  is  good  to  interrupt  the  treat- 
ment and  to  allow  the  muscles  rest — on  resuming  the  elec- 
trical applications  the  progress  is  often  more  rapid. 


I 


In  the  therapeutical  use  of  the  constant  current  naturally 
the  same  physical  laws  hold  as  in  that  of  the  induction  cur- 
rent :  we  have  here  nlm  on  the  one  hand  to  concentrate  the 
grejitcst  intensity  of  current  on  the  structure  on  which  we 
wish  to  operate,  on  the  other  hand  to  diminish  as  much  as 
possible  the  conducting  resistance  of  the  parts  l^nng  over 
this.  The  motor  nerves,  the  muscles  and  the  organs  fnr- 
nishcil  with  contractile  muscular  tibres  are  especially  excited 
by  the  interrupted  current  (and  in  a  higher  degree  by  means 
of  the  gHlvHUo-eliHttricnl  tliun  the  magneto-electrical),  and 
through  the  first  a  momentarily  intense  irritation  of  the  skin 
is  caused ;  on  tlie  contrary,  the  so-calle<l  clectrotonic  actions, 
the  modifications  of  irritability,  the  effects  on  the  brain,  the 
spinal  marrow,  the  sympathetic,  etc.,  the  purely  chemical 
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actionfi  ia  part  singly  and  alone,  in  part  in  an  imperfect  de- 
gree, lire  produced  tliroxigh  the  consitant  current.  In  using 
the  first  we  should,  aa  much  as  possible,  in  accordance  with 
the  above  rules,  consider  the  direction  in  which  the  current 
paesee  through  the  nerve — in  using  the  latter  we  should 
strive  to  exactly  differentiate  the  points  of  application  of 
both  poles.  Brenner'  has  clearly  shown  that  in  the  liv- 
ing l>ody  it  is  possible  in  but  a  few  cases  to  conduct  the 
galvanic  current  in  a  certain  direction  into  a  nerve,  because 
the  poles  are  almost  always  placed  on  points  not  having 
physiologically  equal  importance,  and  consequently  their 
action  ia  in  accordance  with  liieir  difference  in  position.* 
Aocf>rding  to  him,  not  the  direction  of  the  current,  but  the 
poles,  analogous  to  their  physico-chemical  action,  are  to  be 
considered  as  indicators  of  the  different  physiological  effects 
of  the  electrical  current.  Brenner  ha*  further  attempted  to 
bring  these  nbservations  of  his  into  harmony  with  the  phys- 
ical laws  on  electrical  irritation  of  the  nerves  and  electro- 
tonuii,  and  finds  them  almust  entirely  confirraeil  by  Pfliiger.' 
lie  bases  on  them  his  so-called  ^w/ar  meUiod^  which  consists 
in  giving  to  that  pole,  whose  action  is  appropriate  to  the 
case  in  lian<1,  such  a  j>i>sition  as  is  most  favorable,  in  reganl 
to  cfmduction,  for  its  working  on  the  nerve.  This  melhml, 
and  the  assertions  on  which  it  rests,  are  in  general  correct : 
the  electro-therapeutist  is  frequently  in  practice,  namely,  in 
those  cases  where  it  is  desired  to  diminish  tiie  excessive  irri- 
tability of  a  nerve,  oljliged  to  place  the  cathode  on  a  posi- 
tion as  distant  frouj  the  effective  ano<ie  as  possible — be<!anse 
ill  tlic  same  none  near  the  aneloctrotonns  there  is  always 
protient  catelcctrotonns — nevertheless,  it  is  necessary  in  most 
eases  also  to  consider  the  direction  of  the  current,  and  in 
this  connection  I  would  refer  to  page  55  and  page  i)(J,  par- 
agraphs 9,  10,  and  11. 

Moreover,  we  use  the  current,  according  to  Remak,  in 

'  ii.  <.  '  i «.,  p.  278. 

*  Untertnohangen  iiber  die  Pbysiola^  dM  Eteotrotooiu,  18M. 
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two  forms,  stable  when  we  hold  the  electrodes  for  a  longer 
or  shorter  time  umnoved  on  the  same  spots,  or  mobile  when 
we  move  one  electrode  slowly  over  the  skin.  Fromhold  has 
added  a  third  to  these  methods,'  the  sweUing  of  the  mtensity, 
which  is  produced  by  the  gradual  increasing  and  the  corre- 
sponding decreasing  of  the  number  of  the  effective  elements 
— a  method  on  the  therapeutical  efficiency  of  which  we  are 
at  present  unable  to  give  any  opinioiL 


At  the  present  time  we  can  no  longer  doubt  the  possi- 
bility of  acting  electrically  upon  the  central  portion  of  the 
nervous  system,  on  the  brain  and  spinal  marrow.  The 
known  manifestations  of  dizziness,  which  appear  frequently 
when  using  the  galvanic  current  near  the  head,  and  tolerably 
constantly  when  a  conductor  is  placed  in  the  fossa  auriculo- 
maxiUaris,  and,  in  a  still  higher  degree,  the  metallic  taste, 
caused  sometimes  in  hysterical  and  tabetic  patients  by  con- 
ducting a  current  through  the  pelvis,  render  the  introduc- 
tion of  a  constant  current  into  the  brain  and  spinal  marrow 
probable ;  besides,  the  observations  of  Erb,  given  on  page 
78,  have  shown  that  for  this  purpose  not  even  an  intense 
current  is  necessary.  Erb  was  able,  by  means  of  a  tolerably 
strong  induction  current,  the  conductors  of  which  were 
placed  on  both  temples,  to  excite  contractions  in  a  frog  prep- 
aration which  was  for  only  a  few  lines  in  contact  with  the 
brain :  the  constant  current  acts  so  effectually,  partly  through 
its  considerably  stronger  chemical  effect,  which,  in  connec- 
tion with  the  favorable  conditions  for  conduction  presented 
by  the  skull  and  dorsal  column,  together  with  their  numerous 
canals,  blood-vessels,  sutures,  openings,  etc.,  makes  an  in- 
tense action  on  the  brain  and  spinal  marrow  possible,  and 
partly  through  its  endurance  and  the  gradual  increase  of  its 
intensity,  which  favor  its  penetration  into  the  deeply-lying 

I  Der  conBtante  gtlrui.  Strom,  modificirbar  in  seinem  IntondUta  and 
QtunUUtswerth,  FMt,  IMS. 
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parts,  while  the  interrupted  current,  with  its  mouientary 
endurance,  spreads  itself  out  superficially. 

The  method  of  galvanizing  the  brain  consists  in  conduct- 
ing a  current '  coming  from  10  to  16  elements  for  two  or 
throe  minutes  from  the  occiput  to  the  forehead.  The  posai- 
Ue  conswiueuces  of  this  we  will  notice  in  Section  IX.  To 
electrize  the  spinal  marrow  we  use  generally  a  large  conduc- 
tor, in  connection  with  the  positive  pole  of  the  battery, 
which  we  place  on  that  part  of  the  dorsal  column  wliere  we 
believe  the  disease  has  its  origin,  while  the  negative  con- 
dactor  is  brought  in  contact  with  a  point  at  some  distance 
right  or  left  from  the  dorsal  column.  Here  also  it  is  advisa- 
ble to  use  the  eloctrie  current  for  not  more  than  five  min- 
ntoB. 

The  galvanization  of  the  sympathetic  is  conducted  in  the 
following  wny  :  we  place  one  conductor,  having  a  length  of 
one  inch  and  a  breadth  of  from  one-tiiird  to  one-half  an  inch, 
on  the  course  of  the  inner  side  of  the  M.  sterno-cleido-mas- 
toidcus — when  we  wish  to  excite  the  ganglion  cerv.  sup.  in 
the  direction  toward  the  second  and  third  cervical  vertebra 
— lo  act  on  the  ganglion  cerv.  mod.  oppf>site  the  fifth  and 
eixtb,  finally  to  act  on  the  ganglion  cerv.  inf.  opposite  the 
ecvcnth  cervical  aud  first  dorsal  vertebra,  while  the  second 
ha^'  conductor  is  placed  above  on  the  neck,  or  on  the  jxwte- 
rior  eJids  of  the  ribs  on  the  side  of  the  vertebra  (corresponding 
to  the  position  of  the  ganglion  thoracica  and  lumbalia),  or  is 
inured  slowly  over  the  above  parts.  For  the  efficacy  of  this 
method  the  following  case  has  given  me  evidence,  whie^h  un- 


'  To  r»p)Ute  the  strcngtli  of  tbc  current,  I  e.,  to  prescribe  the  nnmber  of 
(tananla  neccsMrr  for  *  certain  operation,  \»  for  the  coiuiaDt  current  more  dif- 
flc«ll  tlutn  for  the  iaterrupUHl  In  addition  to  the  ditfercncc  in  semiitivenrss  of 
dUbrcnt  incllriduiil!!  to  the  Esnic  strength  of  current  on  corrcspoodiug  p»rti  of 
the  boilr,  and  of  tho  same  individual  at  different  tiniM,  we  will  wldom  find 
t*»  battivriw  of  alieolulct}-  equal  strength,  and,  moreover,  thc^e  will  not  be  con- 
Waal  ;  wi  nu«t  add  alto  the  difference  hi  the  conducting  resistance  of  the  con- 
docton.  la  tluse  reapects  we  are  obliged  (o  be  Eatisfied  with  tolerably  i 
Uel  eooditioaa. 

U 
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CA8BB. 


iionbt«dly  proves  the  action  of  the  irritation  of  the  Bjmj 
thotic  of  the  neck  on  the  vaeo-motor  nerves. 

Casb  1, — ^A.  S.  Kaufmann,  aged  twenty-two  years,  two 
jsars  ago  waa  without  any  known  disease.  Sitting  in  a 
restaurant,  he  was  seized  with  an  apoplectic  tit,  which  para- 
lyzed the  entire  right  portion  of  the  body,  and  frotn  which  he 
only  very  slowly  recovered,  so  that  on  the  7th  Marcli,  18C7, 
when  I  saw  him  for  the  first  time,  locomotion  was  very  dif- 
ficult and  also  the  movements  of  the  arm  and  hand — their 
sensibility  was  lessened  and  contractions  of  the  right  half  of 
the  face  were  present,  namely  of  the  Mm.  zygomaticm-  and 
levator  ang.  oris.  The  chief  difficulties  of  the  patient  were 
a  constant  roaring  in  tlie  right  half  of  the  head,  ami,  above 
all,  of  a  sensation  of  unendurable  heat  in  the  right  ear, 
which  showed  itself  objectively  through  a  remarkable  red- 
ness of  the  left  ear  ami  an  increase  of  temperature  in  the 
neighboring  parts.  In  his  case  the  prescribed  method,  i.  e., 
placing  the  negative  conductor  on  a  spot  corresponding  to 
tie  ganglion  cerv.  sup.,  and  the  positive  conductor  on  the 
occiput,  cau8e<l,  in  addition  to  the  gradual  disajipoarance 
of  the  njaring,  an  improvement  in  the  appearances  near  the 
external  ear,  which  was  so  perceptible,  both  subjectively  and 
objectively,  lieginning  even  with  the  first  sitting,  that  after 
eight  or  ten  sittings  the  complaints  of  the  patient  in  regard  to 
the  heat  in  the  ear  ceased,  and  the  corresponding  retlness  and 
increju^e  of  temperature  vanished.  lu  brief,  I  will  state  that, 
through  the  subsidence  of  the  contraction  of  the  right  side  of 
the  face  after  thirty  sittings,  the  facial  expression  and  speech 
were  markedly  improved,  and  tlirougli  the  peripheric  treat- 
ment of  the  extremities  the  gait  l)ecume  normal  and  the  use 
of  the  arm  and  hand  was  comparatively  firee. 

Still  more  interesting  is  the  following  case  in  the  practice 
of  Dr.  DrisBcn,  to  whom  I  am  oljliged  for  its  history  : 

Cask  3. — 0.  P.,  sculptor,  thirty-five  years  of  age,  was  in 
tlio  war  of  18C6,  and  haa  suffered  in  the  following  ways  since 
the  beginning  uf  July  of  the  same  year :  both  arms  are  some- 
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•what  emadntetl  and  ice-cold,  the  hands  anoBsthetic,  hloodle^a, 
m^ciubling  dead  hantls,  and  when  deeply  pierced  with  a 
needle  no  blo<Ml  flows  out ;  the  movements  are  ditficnlt  and 
powerleea.  There  is  the  same  condition,  in  a  less  degree,  in 
the  kiwer  extrcraitiee.  Neuralgic  pains  are  present  neither 
in  the  legs  nor  inthe  arms  ;  the  patient  complains  only  of  a 
sensation  of  pricking  in  the  fingers.  In  the  hospital  the 
uioi-t  iHjwerfiil  diaphoretics  were  not  sufficient  to  produce 
|)ers'piration,  and  Tlas»ian  baths,  later  nseil,  were  attended 
with  no  l>etter  success.  Dr.  D.  directed  the  constant  cur- 
rent on  the  sympathetic,  by  placing  the  positive  pole  on  the 
position  corresponding  to  the  ganglion  cerv.  sup. ;  in  the 
eecond  sitting  a  strong  perspiration  set  in,  whidi,  on  the 
ends  of  tlie  fingers,  appeared  in  the  form  of  large  drops, 
while  the  han<U  at  the  same  time  re<ldened.  Powerful  con- 
tractions in  the  muscles  of  the  upper  and  lower  extremities 
also  eet  in  (tlie  so-callefl  diph^ic  <H>ntrncti</n8,  of  which  wo 
will  soon  &i>cak).  From  this  time  on,  the  mobility  improved 
with  the  increase  of  temperature  from  day  to  day,  so  that 
the  patient  after  twelve  sittings  was  again  in  a  condition  to 
return  to  his  occupation.  A  peripheric  treatment  in  this 
cue  waa  not  resorted  to. 

In  the  use  of  the  constant  current,  Reraak  and  others 
hare  oli«erved,  in  ad<lition  to  the  antagonistic  galvanic  con- 
tractions noticed  on  page  50,  in  certain  pathological  casee, 
still  other  funns  of  reflex  contractions,  and  have  considered 
their  therajieutic  value.     To  these  belong : 

1.  The  reflex  contractions,  which  especially  appear  in 
pnjgressive  muscular  atrophy  and  an?  caused  by  the  irrita- 
tiou  of  two  selectefl  pointj*  far  distant  Irom  the  muscle  to  be 
exettod — dipl^'^ic  reffej'  cindraetittrn.  As  the  [>oint  from 
which  the  reflex  contractions  start,  and  on  which  the  small 
conductor  of  the  positive  pole  should  be  held,  Remak  men- 
tions the  fossa  auriculo-maxillaris  of  the  opposite  side  cor- 
n  to  the  heiglit  of  the  ganglion  cerv.  sup.,  while 

tLt>  g.v..;t;r  conductor  of  the  n^ative  pole  should  be  applied 
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on  the  sixth  cervical  vertebra  of  the  corresponding  side,  oi 
on  a  Bpot  lying  below  this,  which  is  often  with  difficulty 
found,  and  sometimes  is  as  low  down  as  the  loins.  Kemak 
adds  that  sometimes  tlie  proper  points  of  irritation  lie  on 
the  same  side  with  the  diseased  extremities,  and  affirms  that 
diplegic  contractions  can  never  be  produced  by  means  of  the 
induction  current.' 

Fieber'has  confirmed  the  assertion  that  the  ganglion 
cerv.  sup.  plays  the  chief  part  in  exciting  the  diplegic  con- 
tractions, and  that  the  current  must  have  the  direction  af- 
firmed by  Kemak,  also  that  the  position  given  by  him  to  the 
positive  pole,  and  to  the  negative,  below  the  fifth  cervical 
vertebra,  is  necessary  for  the  production  of  the  contractions 
— on  the  other  hand,  he  was  able,  contrary  to  the  belief  of 
Remak,  to  excite  these  contractions  also  by  using  the  induc- 
tion current.  Moreover,  Fieber  observed  similar  contrac- 
tions, as  had  Kemak  in  the  beginning  of  arthritis  nodosa,  in 
rheumatic  paralysis  of  the  arm,  in  lead  paralysis,  and  in 
apoplectic  paralysis:  Drissen  observed  these,  not  only  in 
the  two  noticed  cases  of  vaso-raotor  paralysis  of  the  ex- 
tremities, but  also  in  paralysis  of  the  nerves  of  the  arms  fol- 
lowing, probably,  inflammatory  irritation  of  the  nerves ;  I 
jnyself  saw  them,  among  other  instances,  in  a  verj*  animated 
young  girl,  having  paralysis  and  atrophy  of  the  upper  ex- 
tremities, consequent  on  chronic  arsenic-poisoning,  and  they 
were  induced  as  well  by  the  use  of  the  constant  as  by  the 
interrupted  current.  Dr.  Drissen  and  Dr.  A.  Eulenburg 
had  an  opportunity  in  this  case  to  observe,  with  me,  how  the 
diplegic  contractions  were  produced  by  irritating  different 
points  at  a  distance  from  one  another :  these  set  in,  first,  on 
placing  the  conductors  on  the  customary  places  ;  secondly, 
on  their  application  to  the  right  or  left  side  of  the  dorsal 
column,  especially  at  the  height  of  from  the  fourth  to  the 

'  See  Remak :  application  da  conrent  constant,  etc.,  pp.  27  bis  81. 
*  Die  diplegischen  Contractionen  nach  Versuchen  an  Menschen  and  Thieren 
erlautert    Berlin  Klin.  WochenschriO,  1886,  Bd.  iiL,  Na  23,  35,  26. 
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eighth  thomcic  vertebra ;  thirdly,  by  i>lacing  one  conductor  on 
the  pit  of  the  stomach  and  the  other  on  the  alK>ve  region  of 
the  doTBal  column,  and  during  thi^  la&t  application  the  con- 
tractions reached  their  greatest  intensity,  while  they  were 
uach  less  pronounced  when  the  poles  were  on  the  cnstomary 
parte — moreover,  in  this  case  the  fixation  of  the  ganglion 
cerr.  sup.  was  not  sufficient  to  pi-oduce  the  phenomena. 
2.  The  centripetal  reflex  movements  Kemak '  and  Braun ' 

,  have  oVi^rved  in  old  cases  nf  apoplexy,  and  used  thorapouti- 
Cally  with  success.  These  were  caused,  in  Remak's  case  of 
thirty -eight  years'  standing,  by  strong  contractions  of  the  arm 

I  and  leg  muscles,  as  8o<  rn  its  a  constant  current  was  conducted 
tlirough  the  nerves  of  the  paralyzed  arm  or  leg,  and  the  con- 

i  tra<?tion  of  the  limbs  was  relaxed-  In  Braun's  case  the  con- 
tmction  of  the  lingers  was  loosened  and  the  arm  was  lifted 
upward  and  backward  by  an  ascending  current  through  the 
K.  jHjroniwus  of  thf  jiarulyzc<l  side — a  phenomenon  wliich 
(lid  not  appear  under  similar  conditions  on  the  healthy  side. 
On  the  other  hand,  in  the  las^t  case  a  centripetal  action  could 
not  1)0  produced  through  the  N.  medianus  on  the  leg  of  the 
oorresiionding  side. 


To  bring  about  galvanic  irritation  of  the  nerves  of 
fp<Knal  sense^  we  seek  to  give  the  electnxles  such  a  position 
that  the  intensity  of  the  current  shall  have  its  maxinmm  in 
the  respective  organ.  In  f>r<ler,  for  instance,  to  act  on  the 
rotina  and  the  N.  opticus,  we  place  one  conductor  on  tho 
inner  angle  of  the  eye,  and  the  other  on  the  temple,  avoid- 
ing, however,  too  strong  a  cnrrent,  since  in  sensitive  eyee 
the  light  profluced  by  the  galvanic  action  may  excite  reti- 
nitis To  affect  the  sense  of  taste,  we  place  one  conductor  on 
the  tongtie  and  the  other  on  the  neck,  etc. 

For  peripheric  irritation  by  means  of  the  constant  cur- 

■  S.  Oalranothenpir,  p.  2S1. 

*  BcrUu  RUn.  Wocbeugcbrin,  1865,  Bd.  U.,  p.  128. 
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rent,  with  which  Benedikt  in  Vienna  especially  has  occupied 
himself,'  we  may  use  either  the  so-called  spinal-marrow  root- 
current,  by  placing  one,  generally  the  copper  pole,  on  the 
vertebral  column,  and  stroking  the  latter  with  the  zinc  pole  ; 
or  the  spinal-marrow  plexus  or  spinal-marrow  nerve-current, 
by  placing  one  pole  on  the  plexus  of  the  nerve  and  the  other 
on  its  origin  at  the  vertebral  column  ;  or  the  plexus  nerve- 
current,  where  one  pole  rests  on  a  plexus  and  the  other  on 
one  of  its  nerves ;  or  the  nerve  muscle-current,  where  one 
pole  rests  on  the  nerve  and  the  other  on  the  muscle  supplied 
by  it.  "We  may  also,  when  a  considerable  portion  of  a  nerve 
is  accessible,  place  both  poles  on  the  same  nerve,  or  finally 
one  conductor  on  the  muscle  and  the  other  on  its  motor 
point,  and  in  regard  to  this  last  method  we  would  refer  to 
page  146,  et  seq.  Naturally  we  may  in  all  these  operations 
allow  the  current  to  work  either  in  an  ascending  or  descend- 
ing direction,  and  it  may  be  stable  or  mobile. 

>  ■.  u.  A.  Allgem.  Wiener  Med.  Zdtung,  1868. 


EVENTH    SECTION. 


KLECTRICITY    L\    ITS  APPLICATION   TO   ANATOMY,   PHYSIOLOGY, 
AKD  PATnOLOOY. 


We  have  already  shown  how,  through  local  faradization 
by  mcnns  of  a  frequently-interrupted  current,  not  only  each 

idividual  niuf^clc,  but  also  each  muscle-fasciculus,  may  be 
brought  into  immediate  contraction.  Duchenne  used  these 
methods  to  ascertain  in  an  exact  manner  the  mod©  of  work- 
ing of  each  muscle,  and  he  thereby  disproved  many  errors 
found  in  the  anatomical  text-books,  and  showed  that  most 
movements  were  caused  by  a  single  muscle  and  not  by  the 
eimultaneons  action  of  diftbrent  muscles.  B^rardhas  conse- 
quently remarked  that  Duchenne,  through  the  local  applica- 
tion of  the  electric  current,  has  become  the  creator  of  'an 

'anatomie  vivante." 

In  the  follo\nng  pages  we  will  give  a  short  riintm«  of  his 
interesting  investigations,  referring  for  a  closer  study  to 
Ducheiine's  works  or  to  Erdmann's.' 

I,  Of  the  face  muscles  we  ascrilMj  to  l>oth  Mm.  zygomat- 
ici  tie  office  of  drawing  the  comer  of  the  mouth  outward 
and  upward ;  Duchenne  observed  that  the  M.  aygoniaticus 
major,  in  consequence  of  its  attachment  to  the  angle  of  the 
mouth,  i.-*  active  in  langliing  and  in  tlie  e.xpressione  of  merri- 
ment ;  and  the  M.  zygomaticus  minor,  lying  more  wifliin  and 

Drward.  in  crjing  atid  in  expressions  of  sadness.     The  elec- 

rixcd  M.  pyraiuidalis  expresses  anger  and  threatening,  the 
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M.  transversalis  nasi  derision  and  contempt ;  and  the  irritated 
M.  triangularis  nasi  gives  to  the  countenance  the  expression 
of  lascivioufiness.  The  M.  snbcntaneus  colli  is  strained  in 
wrath  and  terror,  as  well  as  in  the  expression  of  resignation. 
The  M.  frontalis  draws  the  skin  of  the  forehead,  eyelids,  and 
eyebrows  upward — slightly  contracted,  it  brightens  the  coun- 
tenance— more  strongly,  it  expresses  doubt,  and  when  most 
contracted  it  indicates,  with  the  simultaneous  action  of  other 
muscles,  agreeable  surprise  or  dread.  The  M.  buccinator 
draws  the  commissure  of  the  lijjs  strongly  outward  and 
forms  long  furrows  on  the  cheek,  which  give  the  appearance 
of  age,  while  the  united  action  of  the  M.  buccinator  and  M, 
zygomaticus  major  in  some  persons  produces  the  lovely  dim- 
ples on  the  cheek.  The  muscles  of  the  tragus  and  antitragna 
contract  the  outward  part  of  the  ear,  and  have  the  office  of 
protecting  the  ear  from  too  powerful  impressions,  and  sharp 
tones,  while  the  muscles  of  the  helix  appear  to  be  used  for 
expanding  this  organ. 

II.  In  regard  to  the  muscles  of  the  hand  and  arm,  Dn- 
chenne  showed  that,  when  in  the  flexed  condition  of  the 
hand  and  fingers  we  electrize  the  extensors  of  the  fingers,  at 
first  the  last  two  phalanges,  then  the  first  phalanges  stretch 
out,  and  at  last  extension  of  the  carpus  upon  the  forearm 
takes  place.  The  last  two  phalanges  remain  extended  till 
the  metacarpus  forms  an  angle  with  the  forearm,  then  they 
become  flexed,  while  the  flrst  phalanges  extend  themselves 
still  more.  At  the  same  time,  the  e-xtensors  spread  the 
phalanges  apart,  which  in  the  flexed  condition  were  near 
one  another.  By  irritating  the  extensor  indicis  proprius, 
the  index-finger  approaches  the  middle-finger ;  by  irritating 
the  extensor  digiti  minimi  proprius,  the  little  finger  sepa- 
rates from  the  fourth  considerably  more  than  when  contrac- 
tion of  the  fasciculi,  going  to  it  from  the  extensor  digitorum 
conun.,  takes  jdace.  It  follows  from  this,  that  the  extensor 
digitorum  comm.  and  the  extensores  proprii  not  only  ex- 
tend the  first  phalanges,  but  also  separate  the  fingers  from 
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the  middle-finger.  On  the  contrary,  the  adductors  and  ab- 
ductun;  of  the  fingers,  tlie  Mm.  interossei,  Mm.  addnctorej 
ct  til»diictiires  yiollicis  et  digiti  minimi,  finally,  the  Mm.  limi- 
liricftlc*,  have,  Wsides  their  peculiar  function  of  adduction, 
alxJnction,  and  of  bending  tlie  fingers,  the  office  of  extend- 
iiitr  the  second  phalanx  of  the  thumb,  and  the  second  and 
tliird  of  the  other  fingers.  The  M.  flexor  poUicis  Virevis  is 
a  flexor  of  the  firet  phalanx  of  the  thumb,  and  in  a  liigher 
degree  an  extensor  of  the  second  ;  the  M.  opponens  pollicis 
flcxw  the  metacarpal  bono  of  the  thumb  toward  the  wrist, 
and  at  the  same  time  turns  the  thumb  with  its  palmar  sur- 
f»oe  toward  tlto  index-finger.     Finally,  the  M.  supinator 

>ngus  is  only  a  supinator  when  the  forearm  is  strongly 

ane;  when  this  is  not  the  case,  and  the  forearm  has  its 

resting  position,  it  is  drawn  toward  tlie  upi>cr  arm  in 

I  direction  between  supination  and  pronation.  Pathological 
confirm  those  observations :  A  person  with  paral^'sis  of 
the  extensor  digit,  comm.  can  still  extend  the  second  and 
tliird  finger-joints,  while  the  extension  of  the  first  is  impos- 
sible ;  the  sidewi^e  movement  and  spreading  of  the  fingers 
h  difficult,  and  the  bending  of  the  last  two  phalanges  is  im- 
]»erfcct.  In  paralysis  or  atrophy  of  the  abductor  longus  and 
extensor  brcvis  pollicis,  the  metactu^al  bono  of  the  thumb  la 
permanently  adducted,  and  consequently  the  holding  of 
small  objects  between  the  first  three  fingers  is  interfered 
with ;  wliile,  in  paralysis  of  the  extensor  longus  pollicLs,  the 
thumb,  it  is  true,  bends  toward  the  metacarpus ;  but,  if  the 
ext«*nsor  brcvis  and  aliductor  longus  remain  tminjurcd,  its 
U-se  is  but  little  impaired.  In  paralysis  of  the  muscles  of  the 
ball  of  the  thumb,  in  consequence  of  the  activity  of  the  ex- 

Bnfor  longus  i)olHci8,  the  metacarpal  bone  of  the  thumb  ia 
^10  much  extended,  that  it  forms  a  prominent  angle  with  tlie 
wri-^t^  and  the  patient  is  unable  to  extend  tlie  last  thumb- 
joint  without  at  the  same  time  extending  the  metacarpal 
bono  and  the  first  phalanx  of  the  thumb.  Paralysis  or 
atrophy  of  the  flexor  brevis  pollicis  renders  it  impossible  to 
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bring  the  thumb  in  opposition  with  the  ring  and  little-lin 
ger ;  if,  however,  the  abductor  brevis  and  opponens  is  »m- 
affected,  the  thumb  can  still  touch  the  first  two  fingers,  and 
the  Laud  may  be  used  in  writing ;  if,  finally,  the  adductor, 
in  paralysis  of  the  other  muscles  of  the  ball  of  the  thumb, 
is  unimpaired,  the  patient  may  hold  a  considerable  weight 
between  the  thumb  and  index-tinger. 

lU.  Let  us  now  pass  to  muscles  which  move  the  arm 
and  s.lioulder.  The  M.  pectoralis  major  is  divided  into  two 
jjftrts,  of  which  the  upper  (consisting  of  the  clavicular  ix>r- 
tion  and  the  fibres  which  are  attached  to  the  upper  part 
of  the  sternum)  dra^v-s  the  arm  and  shoulder  upward  and 
forward.  ^Tien  excited  on  botli  arms,  the  elliows  move  for- 
ward, inward,  and  somewhat  upward,  and  the. arms  preHS 
against  the  thorax.  On  the  other  baud,  the  lower  portion 
of  the  M.  pectoralis  is  an  abductor  of  the  arm.  Irritation 
of  the  entire  muscle  causes  rotation  of  the  upper  arm  on  its 
axis,  with  simultaneous  j)ronation  of  the  hand.  The  M. 
deltoidens  produces,  be-^ides  the  lifting  of  the  upper  arm,  a 
change  of  position  of  the  shoulder-blade,  and  in  sucli  a  way 
tliat  the  angulus  ext.  soap,  is  depressed,  the  ang.  int.  is 
somewhat  elevated  and  carried  toward  the  middle  lino ; 
finally,  the  scapula  is  turned  on  its  vertical  axis,  and  conse- 
quently its  posterior  spinal  border  is  removed  for  four  or  five 
centimetres  from  the  wall  of  the  chest.  If  the  M.  latissimus 
dorsi  is  irritated  in  it«  upper  third,  the  arm  hanging  down, 
it  draws  the  arm  inward  and  l)ackward,  and  the  shoulder- 
blade  toward  the  middle  line;  while  irritation  of  the  twu 
lower  thirds  causes  a  sinking  of  tlie  shoulders  and  inclina- 
tion of  the  lK>dy  toward  the  corresponding  side.  If  lioth 
muscles  are  irritatol  at  the  same  time  in  their  upper  third, 
both  shoulder-blades  approach  one  another,  and  the  shoul- 
ders stand  directed  obliquely  forward  and  inward;  while 
nimnltnncons  irritation  of  both  in  their  lower  portions  causes 
•inking  of  the  shoulders  and  extension  of  the  back,  and  coii- 
(lequently  the  military  position.     In  paralj-sis  of  the  deltoi- 
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deus,  the  upper  ann  hangs  by  the  side  of  the  chest  nlm<ist 
immovable ;  if  the  patient  tries  to  give  any  one  the  hand,  he 
swings  the  arm  forward  by  mcaas  of  the  sernitiiA.  If,  of  the 
throe  bundles  of  tibrcs  of  whicli  the  deltoidcuB  is  composed, 
ouly  one  is  paralyzed,  the  lifting  of  tlie  arm  toward  this 
side  is  preventeil,  while  it  is  allowefl  toward  the  other;  the 
greatest  obstacle  is  the  paralysis  of  the  anterior  bundle.  If 
tlie  lotissiiuus  dorsi  is  paralyzed,  the  carriage  is  rendered 
difficult,  since  the  8boulder-bla<les  are  held  in  their  po.sition 
chiefly  throu^di  the  Mm.  rhomboidei.  In  regard  to  the  func- 
tion of  the  muscles  of  the  shoulder-blade,  Duchenne  found 
that,  when  of  the  three  bundles  of  the  M.  trapezius  Out  up- 
most and  anterior  (portio  clavicularis)  was  electrized,  the 
bead  inclined  strongly  toward  the  irritated  side,  and  lurneil 
somewhat  backward,  so  that  tlie  chin  w)is  directed  toward 
the  opposite  side ;  the  middle  bundle  lifted  the  shoulder- 
blade,  and  approached  it  to  the  middle  line ;  the  lower, 
dnally,  depressed  the  inner  angle  of  the  shoulder-blade  a 

Llittle,  and  drew  the  spinal  border  toward  the  middle  line, 
hen  the  whole  trapezius  is  at  one  time  irritated,  the  shoul- 
der-bla<le  rises,  the  spinal  Ixjrdor  approaches  the  middle  line, 
the  shoulders  sink  backward  and  inward,  finally,  the  head 
bends  forwartl  and  toward  the  opposite  side.  The  M.  riiom- 
boidcns  (Duchenne  includes  under  this  name  the  M.  rhom- 
Itoideus  major  and  minor)  holds  at  rest  the  posterior  bonier  of 
tlie  shoulder-blade  securely  against  the  thorax  ;  when  all  its 
fibres  contract,  it  txirns  the  shoulder-blade  on  its  outer  angle, 
and  elevates  it ;  in  the  most  extreme  degree,  the  spinal  bor- 
der is  directed  obliquely  trom  above  downward,  and  from 
without  inward,  so  that  the  inner  angle  stands  out  more 
from  the  middle  line  than  the  lower.  If  we  excite  the  M.  ser- 
nitofl  anticus  major  in  its  lower  part,  there  follows  a  turning 
of  the  shoulder-blade  on  its  lower  angle,  iu  consequence  of 
rhi'-h  the  acromion  is  liftc<l.  an<l  the  lower  angle  directed 

'"outwunl  and  forwani.     If  the  middle  portion  is  irritated, 
the  shoulder-blade  moves  forward,  outward,  and  upwanU 
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Consequently,  the  spinal  border  removes  from  two  to  fon! 
centimetres  from  the  middle  line,  preaeea  against  the  wall 
of  the  thorax,  and  makes  a  deep  furrow  in  the  skin ;  the 
lower  part  of  the  serratua  elevates  the  fihonlder.  Wlieu  tlie 
entire  serratuB  is  8imiiltfl.neuuslj  irritated  (tliroiigh  fara<liza- 
tion  of  the  N.  thoriicicus  lnt(."riilis),  the  twjapula,  through  the 
lifting  of  its  acromial  angle,  is  carried  so  far  forward  and 
outward,  that  the  space  between  the  scapula  and  the  spinal 
coltnnn  has  twice  its  u*nal  size ;  the  inner  border  is  pressed 
against  the  thorax,  while  the  romainder  of  the  shoulder- 
blade  stauds  out  like  a  wing. 

In  paralysis  of  the  lower  part  of  the  trapezius  the  bu-^is 
scapiiloB  reniovea  from  ten  to  twelve  centimetres  from  the 
epinous  processes,  and  forms  the  so-called  "broad  back" 
which  we  so  often  meet  with  among  workmen  who  always 
sit,  on  account  of  tiieir  occupation,  bent  over ;  if  to  this 
there  is  added  a  paralysis  of  the  upper  portion,  the  shoulder 
sinks,  and  the  shoulder-blade  takes  such  a  position,  that  its 
lower  angle  approaches  the  middle  line  mt»re,  and  its  inner, 
on  the  contrarj-,  loss,  than  in  the  normal  condition :  conso- 
(piently  the  movoTnents  suffer  many  disturbances.  In  pa- 
ndysis  of  the  lower  part,  the  patient  is  still  able  to  draw  the 
shoulder  somewhat  backward  ;  if  he  tries,  however,  to  ap- 
proach tlie  shoulders  to  one  another,  the  Mm.  rhi>mboidei 
draw  the  shonldcr-bludes  in  their  direction,  i.  e.,  they  lift  them, 
and  turn  tlieiii  at  the  same  time  on  their  outer  angle.  If  the 
middle  part  u  also  aft'ectod,  the  shoulder-ltlade  appears  to  be 
Kn.wciit'<l  friitii  the  thorax,  and  there  is  no  longer  any  secure 
support  fur  the  upper  arm ;  the  movements  of  the  arm  which 
require  a  certain  muscular  power  are  thereby  rendered  ditB- 
cult  and  incuiivenient.  If  the  M-  rhomboideos  is  paralyze<l, 
the  basis  scup.  moves  from  the  wall  of  the  thorax,  shows  it- 
self clearly  under  the  skin,  and  there  arises  a  more  oonsid- 
er»b1e  fold  l>etween  it  and  the  vertebral  column ;  at  the 
siune  time,  on  account  of  the  conseijueut  preponderance 
of  the  serratus  ant  maj.,  the  lower  angle  is  drawn  forward 
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and  ontwiird.  As  to  tlic  disturbance  connected  witli  tliis, 
tLe  combineil  movement — which  is  accomplished  by  bring- 
ing the  basis  scap.  close  to  tLe  wall  of  tlie  cbeet,  and  by  a 
strong  contraction  toward  the  iniddleline,naniely,  the  move- 
ment of  the  ann  backward — is  restrained.  A  paralysis  of 
the  serratTis  ant.  maj.  shows,  when  the  arm  hangs  down,  but 
little  pinkiniT  of  the  shoulder-blade ;  at  the  most,  the  under 
angle  of  the  slioidder-blade  stands  directed  somewhat  more 
backward  and  upward,  and  springs  out  more.  "When,  how- 
ever, the  patient  moves  tlie  arm  from  the  body,  and  tnrns 
with  it  the  slioulder-blade  on  its  vertical  axis,  the  posterior 
border  of  the  6houlder-])lade  moves  from  the  thorax,  and 
forms  thereby  a  channel ;  at  the  same  time  the  under  angle 
liftj.  itself  from  the  thorax,  while  the  anterior  approaches 
tliis  more  closely.  The  more  this  evil  progresses,  the  more 
striking  arc  the  changes,  so  that  in  the  highcist  degree  the 
shoidder-blade  stands  off  wing-like  Irora  the  wall  of  the 
chest.  The  movements  of  the  arm  are  very  limited  in  com- 
plete jiaralysis  of  the  serratus ;  it  may  be  lifted  by  meana  of 
the  deltoidcuB  to  a  horizontal  position ;  movement  beyond 
this  is  impossible,  when  not  aided  by  the  upper  portion  of 
the  trapezius  and  the  levator  ang.  scap.,  and,  with  their 
help,  its  action  is  very  incomjdete. 

IV.  The  conclusions  to  lie  dra^vn  from  Duchenne's  in- 
Teetigations  in  regard  to  the  functions  of  the  mnscles  of 
the  foot  are  even  as  interesting,  in  an  anatomical  point  of 
view,  88  they  are  important  in  a  therapeutical.  Ho  found, 
that  direct  extension  and  direct  flexion  of  the  foot  were  pro- 
daoed  only  through  the  simultanei^us  action  of  several  mus- 
dca,  since  each  extensor  or  flexor  muscle  of  the  foot  causes 
at  the  same  time  an  adduction  or  abduction.  He  therefore 
g«ve  the  individual  mnscles  mimes  corresponding  to  their 
functions,  and  calle<l  the  combined  Mm.  gastrocnemius,  90- 
leus,  and  tibialis  post.,  which  extend  and  adduct  the  foot, 
J£.  eeeUntor  additctor  ;  the  Mra.  peron«u3  longua  and  brevis, 
which  extend  and  abduct  the  foot,  2f.  extensor  abductor  ;  the 
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M,  tibialis  anticus,  which  flexes  and  addncts  the  foot,  21. 
flexor  adductor  J  the  M.  extensor  digitoruin  conimuiiis  loa- 
gus  and  M.  extensor  hallucis,  which  flex  and  abduct  the 
foot,  M.  flexor  ahduetor.  Direct  exteneinn  nritics  also  from 
the  combined  action  of  the  Mm.  gafttrorneniii,  tjoleus,  iiiid 
peroiiffiUB  longus ;  direct  flexing,  through  the  simultaneoiie 
action  of  the  Mm.  tibialis  ant.  and  extensor  digit,  comm. 
long. 

Irritation  of  the  extensor  adductor  (gastrocnemius,  so 
lens,  and  tibialis  post.)  causes,  beside?  the  strong  extension 
of  the  posterior  part  of  the  foot  and  of  the  outer  border  of 
the  front  part,  a  turning  of  the  member,  so  that  the  point 
is  directed  inward  and  the  heel  outward.  The  outer  lM>rder 
of  the  foot  turns  outward  at  the  same  time  that  the  toea 
take  on  the  form  of  claws  by  the  extension  of  their  first  ftn<i 
the  bending  of  their  other  phalanges.  Irritation  of  the  e.x- 
tensor  abductor  (perorueus  longus  and  brens)  causes  strong 
sinking  of  tlie  inner  side  of  the  front  part  of  the  foot,  as 
well  as  abduction  of  the  foot,  the  outer  border  of  which  is 
lifted,  and  the  malleolus  intemus  is  rendered  prominent. 
Paralysis  or  atrophy  of  the  extensor  adductor  leads  to  the 
following  appearances :  In  attempting  to  extt*nd  the  fwit,  it 
is,  through  the  action  of  the  extenwr  abductor  which  now 
alone  wurks,  strongly  aMucted;  the  front  part  of  the  fo'jt 
is  tnrned  inward,  in  consequence  of  a  sinking  of  the  first 
metatarsal  bones,  the  os  naviculare,  and  the  os  cunciforme ; 
the  pliitifar  side  is  hollowed  out  more,  and  the  dorsal  side  is 
more  arched.  At  the  same  time,  the  dorsal  arching  increases ; 
the  heel,  on  the  contrary,  sinks  more  and  more,  till  finally 
the  astrugnlus  tnkcs  the  place  of  tiie  calcaneus,  and  there 
results  the  "  hollow  foot  of  the  peronaeus  longus,"  as  Dn- 
chenne  calls  it.  Secondarily,  retractions  of  certain  muscles 
of  the  f«.H»t  sot  in — of  the  adductor  hallucis,  of  the  flexor 
brevis  digit,  etc.  In  consequence  of  the  paralysis  or 
atrophy  of  the  extensor  abductor,  the  arching  of  the  foot 
disappears  almost  entirely ;  in  standing,  the  foot  takes  the 
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tali[>e?-va]i;ii»  position,  and  its  inner  border  rests  flat  on  the 
ground.  If,  on  the  contrar}',  in  ])ariiljni*  of  the  extensor 
•bductor.  an  effort  Ls  made  to  extend  the  foot,  it  takes  the 
position  of  talipes  varus,  for  through  the  tonic  power  of  tlio 
tibialis  anticus  the  head  of  the  first  metatarsal  bone  is  drawn 
upward.  Gradually  a  flat  foot  is  formed,  which  disappears 
with  the  [>aralysia  of  the  pcronasus. 

In  regard  to  the  movements  of  the  foot,  when  the  flexor 
adductor  (tibialis  anticus)  is  irritated,  the  foot  is  strongly  ex- 
tended and  addncted,  and  the  inner  bonier  of  its  anterior 
ptirtion  is  lifted.  By  irritating  the  flexor  abductor  (extensor 
digit,  coutm.  long,  and  extensor  halluds),  the  foot  is  flexed 
and  abducted.  The  four  hxst  toes  are  tliereby  slightly  ex- 
tended, the  outer  bonier  of  the  foot  is  lifted,  the  sole  is 
turned  outward,  and  the  great  toe  is  bent.  In  consequence 
of  atrophy  or  paralysis  of  the  flexor  adductor,  the  liending 
of  the  ffKit  is  always  combined  with  abduction,  the  foot  is 
turned  more  outward,  and  in  walking  is  apt  to  strike  the 
gntUTid  ;  at  last  the  action  of  the  extensors  prevails,  and  pes 
ct]uinus'  results.  In  paralysis  or  atrophy  of  the  flexor  al>- 
dnctor,  the  sidewise  movements  take  place  in  an  opposite 
cUroction ;  the  foot  cannot  1m?  flexed  \vithout  being  at  the 
same  time  addncteil,  with  the  sole  turned  inward.  The  an- 
terior part  of  the  foot  turns  upward,  so  much  so,  that  some- 
times the  astragalus  and  calcaneus  become  prominent. 

Irritation  of  the  tiliialis  posticus  and  of  the  peronoeus 
hreri*  causes,  independently  of  flexing  smd  extending,  side- 
wise  movements  of  the  foot ;  the  tibialis  posticus  produces 
pure  jwlduction,  and  the  iMjrontens  brevis  pure  abduction ; 
both  acting  togetlier  prevent  the  turning  of  the  foot  inward 
and  outward.  In  paralysis  or  atrophy  of  these  muscles,  the 
foot  tts»umes  eitlier  the  varus  or  the  valgus  position. 

V.  Dudienne's  investigations  in  regard  to  the  function 
of  tlie  diaphragm,  showed,  that  when  we  electrize  both 
phreiiici.  in  man  or  animals,  piwerful  and  rapid  contrac- 
tions of  this  muscle  set  in  :  in  consequence  of  which,  the  ab- 
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dominal  walls  being  uninjured,  the  false  ribs  ri»e  and  move 
outwiird,  the  cavity  of  the  chedt  extend*  itself  downward, 
and  an  amount  of  air,  corresponding  to  the  increase  in  space, 
rushes  into  the  lungs.  This  sudden  entrance  of  air  through 
the  glottis  into  the  air-tubes  is  accompanied  with  a  peculiar 
sobbing,  which,  according  to  Zienis.<en,  is  produceil  by  the 
sudden  \-ibrfttioug  of  the  vocal  cord*,  that  are  not  taken  out 
of  the  way  on  account  of  the  unexpected  and  deep  inspira- 
tory movements.  If  the  entrails  of  the  animal  are  removed 
beforehand,  and  consequently  the  resistance  of  the  abdominal 
muscles  lessened,  contraction  of  the  diaphragm  causei*  the 
false  ribs  to  be  drawn  inward.  In  this  case  we  hear  no  load 
inspiration  sound;  hence  it  follows  that  the  diaphragm  Jieeds 
Bupix>rt  from  below  in  the  production  of  its  inspiratory  ac- 
tion. In  atrophy  of  the  diaphragm,  the  epigastrium  and 
the  abtlomijial  walls  sink  in  during  insj>lratiou,  instead  of 
becoming  jiromincnt,  while  the  walls  of  the  thorax  lifttliem- 
selves  and  expand :  the  reverse  takes  place  during  expiration. 
VI.  Irritation  of  a  single  M.  intercostalis  extcmus,  by 
means  of  a  thin  electrode  pressed  immediately  on  the  origin 
of  the  M.  serratus  magnus  against  the  lower  border  of  the 
uj»per  ribs,  causes,  jiccording  to  Zienissen,  in  quiet  respira- 
tion, a  powerful  and  distinctly  visible  lifting  of  the  lower 
ribs  outward  and  upward.  This  movement  also  extends  to 
the  two  under  ribs,  whose  change  of  position  may  be  felt 
with  the  fingers  as  well  aa  seen.  If  we  increase  the  current 
gradually,  so  that  the  M.  intercostalis  int.  is  affected,  there 
is  iHiri-ejitiblc,  nevtTthelcss,  no  change  in  the  position  of  the 
ribs  and  in  the  intercostal  spaces.  So  long  as  the  irritation 
continuoB,  the  ribs  stand  directed  obliquely  outward  and  are 
otono-hard  to  the  touch.  Also  forcwl  inspirations  ami  ex- 
pirations, during  \}ie  irritation,  appear  to  jiroduce  no  altera- 
tions in  tliese  pooitions.  The  electrized  intenrostid  muscles 
remain  unchanged  and  daud  like  a  wall,  while  the  sinking 
tmokward  and  arching  forward  of  the  remaining  intercostal 
spaces  ore  distinctly  v-isible. 
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Vll.  As  to  the  alKlominal  muscles,  irritation  of  each 
ner*"U8  intercostali*  alxlom.,  whidi  enters  into  one  of  the 
moMsles,  that  together  form  the  M.  rectus  alKlominalis, 
canoes  a  hard  and  stretched  condition  of  the  hellv  of  the 
correepomling  uiuscle :  the  npper  portions  of  the  mit^cles 
draw  the  abdominal  wall  upwiird,  and  those  part;*  helow 
the  navel  draw  it  downward;  moreover,  each  for  itself 
draw*  the  abdominal  wall  inward,  and  seeks  to  pro<luce  a 
level  between  the  stemiuu  and  symphysis.  Irritation  of 
the  M.  obliqnns  abdoim'nalis  ext.  causes  lateral  ex})ansion 
of  the  abdomen.  If  we  electrize  the  outer  fasciculi  of  the 
Mm<  ubliqui  ext.  of  Jwth  sides  with  several  electrodes,  by 
eaMividinj:  the  conductini?  wires,  or  by  using  several  wires 
coming  fmm  each  jKile,  the  outer  parts  of  each  side  form  a 
level,  wliile  the  middle  of  the  abdominal  wall  becomes 
and  narrowly  arche<L  K  the  M.  trimsversus  a1»- 
is  electrized  at  the  same  time  on  both  sides  of  the 
crista  ossis  ilei  and  near  the  outer  border  of  the  qua<lratus 
lumborum,  and  is  excite<]  in  this  way,  which  is  not  always 
the  case,  there  follows  transverse  contraction  of  the  al>do- 
men.  which  with  a  strong  current  is  as  powerful  as  when  it 
serves  for  the  emptying  of  the  rectum  or  of  the  liladdor — a 
phenomenon  which  is  otVen  accompanied  with  the  specific 
•ounds  due  to  the  movement  and  escape  of  flatus.  If  we 
carry  the  electrode  more  forwanl,  we  can  exercise  a  par- 
tial actiitn  on  the  M.  obliquus  abdom.  intemns  by  pressing 
strongly  over  the  spina  ilei  ant.  eup. 


We  will  now  pass  to  the  consideration  of  the  paral\'8ia 
of  the  ncr\'es  which  supply  the  skin  and  the  muscles  of  the 
cxtn-mitics,  and  present  an  imperfect  jiictnre  of  the  changes 
whi(^h  the  most  important  complete  paralysis  brings  altonl 
in  the  functions  of  the  affected  parts. 

In  the  u]q>er  extremities  puralyBis  of  the  N.  radialLs 
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causes  tlie  following  complex  sjTiiptinns :  The  jiatieut  is  not 
able  fo  lift  the  hand,  to  extend  the  first  phalungea,  to  bring 
the  liHnd  into  supination,  to  adduct  or  to  ab<luct  it.  Abduc- 
tion and  extension  of  the  thumb  are  also  iuipoifsiblc.  On  tJie 
contrary,  all  the  other  movements,  flexion  and  pronation  of 
the  arm,  bending  of  tlie  fingers,  adduction  of  the  thumb, 
etc.,  are  possible.  In  most  cases  there  are  comljined  with 
tliese  a  feeling  of  numbness  in  the  hand  and  autesthet^ia  of 
the  dorsal  side  of  the  forearm  and  of  the  hand.  If  the  N. 
ulnnris  is  paralyzed,  the  jvatient,  though  able  to  Iiold  with 
the  hand  objticts  of  largo  liizo,  is  unable  to  take  Imld  of 
small  <»liject8.  The  power  with  which  he  holds  an  object 
between  two  fingers  varies  according  as  he  seizes  it  with  the 
thimib  and  index-finger,  thumb  and  middle-finger,  or  thumb 
and  ring  or  little  finger.  The  last  is  absolutely  impossible, 
while  the  other  movements  are  more  or  les-*  possible.  If  he 
attempts  to  shut  the  hand,  the  last  two  phalanges  bend  suf- 
ficiently, while  the  first,  especially  those  of  the  ring  and  lit- 
tle finger,  are  unable  to  reach  the  palm  of  the  hand.  If  the 
interossei  are  fully  paralyzed,  the  lingers  separate  from  one 
another  for  several  lines,  when  the  attempt  is  made  to  ex- 
tend them,  and  it  is  absolutely  impossible  to  cause  them  to 
approach  one  another  in  this  piisition  or  to  separate  thenj 
more  widely.  If  we  approach  them  forcibly,  the  first  pha- 
langes bend.  On  the  other  hand,  the  movements  of  the 
thumb,  witli  the  exception  of  adduction,  also  bending  of  the 
first  phalanx,  oppositiou  and  adduction  may  bo  performed  : 
the  extension  of  the  wrLst,  the  bending  of  the  forearm  on 
the  u])pcr  arm,  supination,  nuil  pronation  remain  unhindered. 
The  Usual  position  of  tho  hand  does  not  differ  from  its 
normal  j>oaition,  but  its  inner  half  has  lost  its  sensibility, 
and  tho  fingers,  especially  tlie  hist  two,  their  normal  sense 
of  touch.  If  the  N.  medianu*  is  paralyzed,  the  bending  of 
the  arm  at  the  ellxtw  is  free,  but  that  of  the  wrist  is  prevent- 
ed; tho  flexion  of  the  second  and  third  phalanges  of  the 
fingers,  and  the  pronation  of  the  hand,  are  Impossible.    The 
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ab,  it  is  true,  om  be  iidduotMl,  but  not  bent,  nor  bronght 
in  ojiposition ;  the  extension  of  the  wrist  and  of  the  fingers, 
94)  the  g'Upination  of  tlie  arm,  are  not  hindered  ;  the  middle 
inger  is  numb,  cold,  and  f«nsationlees. 

In  paralvr-is  of  the  X.  cruralis  of  the  lower  extremity, 
the  flexion  of  the  upper  leg,  and  the  extension  of  the  lower 
Ity,  ivre  more  or  less  limited ;  the  patient,  since  motion 
forwanl  is  mnch  prevented  in  paralysis  of  the  quadriceps 
tnufcle  of  the  thigh,  can  only  lift  the  leg  a  little  from  the 
ijT'  '  "d  take  but  short  steps  :  going  up-stairs  is  difficult, 
O!  ^' from  tlie  sitting  position  is  often  impossible.     If 

the  N.  obturatorius  is  also  paralyzed,  besides  the  adduction 
of  tlio  leg,  the  rotation  of  the  body  and  of  the  thigh  outward 
U  checked. 

Paralysis  of  the  N.  peronseus  presents  the  following 
^■gnostic  apj)carances :  the  movements  of  the  thigh  and 
1^  are  more  or  less  unaffected,  while  those  of  the  foot  are 
rery  limited ;  the  patient  in  walking  is  unable  to  support 
htnisclf  on  tJie  metatarsal  head  of  the  great  toe,  to  turn  the 
foot  outward,  or  to  extend  the  toes,  and  he  steps  with  the 
«»uter  border  of  the  ftxjt  raiswl.  Tlie  sensibility  of  the  skin 
i*  generally  lessened  fm  the  external  surface  of  the  leg  and 
on  the  back  of  the  foot.  In  paralysis  of  the  N.  tibialis  the 
njovemcnls  of  the  thigh,  with  the  exception  of  the  more  or 
1^8  diflScult  rotation  outward,  are  not  interfered  with,  but 
the  flexion  of  the  leg,  the  lifting  of  both  thigh  and  leg  back- 
wjinl,  and  the  rotation  of  the  latter  inward  and  outward,  are 
prevented ;  tlie  heel  cannot  be  raised,  nor  can  the  middle 
part  of  the  foot  or  the  toes  be  bent.  The  outer  border  of 
tLo  dorsal  side  of  the  foot  and  the  sole  have  lost  their  senai- 
bUitv. 


EIGHTH  SECTION. 

THE    IMPORTANCE    OF    ELECTRICITT    DT    THE    DUGNOSIS    AND 
PROGNOSIS   OF   PARALYTIC  AFFECTIONS. 

As  by  the  use  of  the  stethoscope  and  the  plessimeter  the 
diagnosis  of  pulmonary  and  heart  diseases  has  attained  a 
scientific  certainty,  and  the  therapeutic  processes,  based 
upon  the  physical  examination  of  the  organs  affected,  have 
become  rational,  in  like  manner  the  treatment  of  paralytic 
cases  has  had  a  more  scientific  basis  ever  since  we  have  been 
able,  by  means  of  that  delicate  re-agent,  the  electric  current, 
to  examine  the  nervous  and  muscular  irritability  of  the 
parts  affected,  and  to  measure  their  variation  from  the  normal 
condition.  As,  however,  the  physical  examination  of  the 
thoracic  organs,  without  consideration  of  other  indications, 
suffices  in  but  very  few  cases  the  attainment  of  a  sure  diag- 
nosis, and  never  for  the  establishment  of  a  rational  cure,  so, 
too,  the  electric  current  is  only  an  auxiliary,  which,  when 
we  have  fully  considered  all  the  symptoms  peculiar  to  the 
individual,  the  etiological  forces,  etc.,  will  in  many  obscure 
cases  assist  us  to  a  surer  diagnosis  ;  in  cases  where  the  symp- 
toms are  seemingly  contradictory  it  will  determine  our  opin- 
ion, and  in  those  that  are  free  from  doubt  it  will  confirm 
the  judguieiit  already  formed ;  finally,  in  its  bearing  upon 
the  prognosis  of  peculiar  forms  of  paralysis  of  the  greatest 
importance,  it  will  lead  us  to  a  scientific  certainty,  obtaina- 
ble by  no  other  means.     As  proof  of  these  assertions,  before 
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I  proceed  to  the  diagnostic  criteria  of  the  several  formfl  of 
pHralysie,  I  shall  describe  a  few  cases,  in  which,  in  the  al>- 
eence  or  the  uncertainty  of  other  indications,  I  was  enabled, 
siniplv  from  the  electric  conditions  of  the  muscles,  to  draw 
np  diagnoses,  the  accuracy  of  which  further  developments 
etitabiished  beyond  a  doubt. 

Case  3.' — Ilachc,  a  muster-furrier,  who,  up  to  his  88th 
rear,  had  enjoye<l  good  health,  experienced,  for  about  live 
i  IS,  a  certain  weakness  and  stiffnests  in  Itoth  hands,  which 
..  :i.i.red  the  extension  of  them  more  and  more  difBcult,  and 
during  the  last  tliree  months  of  this  period  impossible. 
AVlienever  he  attempted  to  grasp  any  thing,  or  to  sew,  or 
hold  out  his  hand  to  any  one,  the  three  middle  fingers  closed, 
while  the  thumb  and  little  linger  remained  extende*!.  The 
effort  to  sprwwl  the  hand,  or  to  separate  the  thumb  from  the 
index-fingtir,  was  equally  vain.  With  the  exception  of  light, 
dragging  pains  in  both  shoulder*,  no  abnormal  or  painful 
teusations  of  any  kind  preceded  the  attack,  nor  could  the 
I'  -iril)e  its  gradual  increase  to  any  particular  cause. 

Ii  urseof  an  examination  madeon  the  I'ith  of  March, 

1854,  1  found  that  not  even  a  very  intense  electric  current, 
directed  upon  the  Mm.  extcns<5re6  digit,  corum.  of  the  hand, 
w.i-  (Hiwerfid  enough  to  extend  the  first  phalanges  of  the 


'  This  i-tae  is  etpedalljr  int«n:si)ag,  b«cans«  it  is  tlie  first  in  vliicli  I  di»- 
enrrmi,  >*  s  cause  of  psrsl^iii,  the  hsbitiial  nso  of  the  snuff  wbicb  conwfl 
psr.knl  in  Irsd  (t-iilr  Med.  (Viitral  /.<Mtung  nf  KoT.  2S,  1864,  snd  Vircbow's 
Art-hlv.,  IH:i7,  p.  'iitsi,  w  ix/.y  Since  till'  publintioD  ot  tliis  esse  M>  nuxj  in- 
siaacm  of  {ivikunini;  rmm  tlii>  Uiul  ULcu  up  iti  muuIT  bsre  stLiud,  that  in  FnnM^ 
Bd^tUD,  Pnissio,  sml  otliir  <i«niuti  ststes,  iitrung  inwi)  lu«e  liwii  puscd 
•gkinst  psc'king  tobacto  la  U-sd.  Without  doubt  ri-rj  mnaj  oases  of  psnlysis 
oir*  thplr  origin  to  aimitsr  csusc«,  sacb  u  tl>c  astnration  of  dlli  in  rinegsr  of 
ttsM]  to  iucmuie  its  wtaglit,  Uio  u«<  of  wbitr  lead  in  paint  for  the  (kee  aod  U> 
til*  jirrpanitlon  of  oUkt  voaiui-lir  sppllanovs,  etc.,  etc.  e^lmilar  causes,  (Ve- 
qucotlr  raaaining  allogi-lher  hid  from  the  plivsioian,  pruduc«  parslrais,  wliich, 
ia  ransrqurare  of  tbe  continusni-p  of  thv  ii\jiiriou»  action,  dcly  nil  the  vlTortil 
of  m^**!*-*!  alull.  UuchcuDc  mentions  some  cases  in  which,  hj  the  iise  of  wine 
lo  •ItSoh  •  salt  uf  lusd  Imd  been  a>ldcd,  or  of  bc«r  which  liad  been  led  throqgb 
Itotoi  pip««  frvni  the  casks  in  Uiv  tap-room,  paralyses  ha*«  bwB  ( 
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fingers.  The  electro-nniscular  eensibility,  also,  of  the  par- 
iilyzed  muscles  was  lowered  to  such  a  degree,  that  a  very 
strong  current  was  only  elightly  felt  by  the  [>!itient.  The 
remaining  extensors  (with  the  exception  of  the  extcnsorea 
indie,  propr.  and  the  abductors  of  the  thumb,  of  which  the 
electro-muscular  contractility  and  Bcnsibility  wore  also  more 
or  lc8s  Impaired),  as  well  as  the  supinators,  and  all  the 
flexors  and  pronators  had  in  both  arms  a  perfectly  normal 
electric  condition.  The  case,  therefore,  seemed  to  me  to  be 
one  of  lead-paralysih,  although  neither  from  the  patient's 
occupation  or  mode  of  lile,  nor  from  any  antecedent  SNTiip- 
toms  of  illness,  eould  a  cause  be  adduced  which  justified  this 
diagnosis. 

After  I  had  applied  electricity  for  the  thirty-fieventh  time 
almost  without  result,  the  patient  went  on  a  journey,  and 
consequently  passed  out  of  my  charge.  I  saw  him  again 
alxiut  two  months  later,  on  July  9,  1854.  In  addition  to 
the  paralytic  effects  ab«.>vo  descrilied,  there  was  now  a  con- 
siderable protuberance  of  the  Ix^nes  of  the  wrist  and  of  the 
second,  third,  and  fourth  bones  of  the  metacari)us — a  sjnnp- 
tom  which  confirmed  me  more  and  more  in  the  opinion 
previously  conceived.  A.fter  a  fresh  examination  of  all  the 
circumstances  which,  in  the  ease  of  my  patient,  coidd  pos- 
sibly exj'lain  his  poisoning  by  lead,  I  resorted  to  a  qualita- 
tive analysis  of  the  tobacco  which  he  hud  been  in  the  habit 
of  snutfing  for  many  years,  and  which  he  had  brought  jiacked 
in  lead.  The  analysis  gave  as  a  result  so  considcntble  an 
indication  of  this  metal,  that  a  quantitative  analysis  seemed 
to  me  unnecessary.  After  the  patient  had  given  up  the  habit 
of  snuffing  tohuvvo,  the  employment,  for  four  weeks,  of  sul- 
phur Iwths  and  of  saline  purgatives  considerably  re<Iuced  the 
swellings,  particularly  those  ot  the  right  hand  ;  as,  however, 
the  paralytic  etlects  still  remained  unchanged,  the  electric 
treatment  waj<  reported  to,  and  in  forty  sittings  wa.s  carried 
BO  far  that  tlie  patient  wiis  able,  Xovomber  (Jth,  to  extend 
both  hands,  to  separate  the  fingers,  to  raise  the  forefinger 
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vritlj  ease  in  writing,  etc.,  and  could  sew  and  perform  the 
ijlhvr  detHilB  of  his  Inisiness.  A  perfect  cure  gradually  fol- 
lovre^l,  without  the  further  application  of  electricity,  or  the 
ii*e  of  other  agentt..  At  the  end  of  the  year,  however, 
although  all  the  usual  moreniejits  had  for  a  long  time  been 
exwutcMl  with  ease,  the  electro-muBcnlar  contractility  of  the 
muscle'^,  formerly  paralyzed,  still  remained  low  ;  it  was  not 
till  August,  1S55,  that  they  were  found,  on  examination,  to 
have  rewivered  their  normal  power. 

Cast.  4, — Mr.  Z ,  a  trumpeter,  a  mim  i.if  forty-nine 

years,  who  had  always  l>een  healthy,  fell  sick  in  October,  1852, 
of  a  nervous  fever,  from  which  he  did  not  recover  sufficient- 
ly to  undertake  his  former  erai>loymunt,  till  February,  1853, 
and  then  ho  made  the  sad  discovery  that,  while  he  was  al>le, 
though  with  difficulty,  to  bring  otit  the  higher  tone«,  the 
lowi-r  ones  were  Iwyond  his  power.  Now,  to  produce  the 
hitler,  it  is  necessary  to  hold  the  mouth-piece  to  the  lips 
very  lightly,  while  for  the  higher  tonea  it  ia  pressed  close ; 
''  '  nt  was,  therefore,  6UpjK>sed  to  lie  affectwl  with  a 

1  iknt»s  of  certain  muscles,  induced  in  part  by  his 

recent  malady,  in  part  by  the  lack  of  exercise,  and  he  was 
•wonlingly  recommended  to  a  stimulating  diet,  spirituou> 
liquors,  and  to  a  regular,  but  moderate  practice  upon  his 
instmmont.  Yet,  notwithstanding  this  treatment,  thongh 
•^^tient  felt  in  other  ri'sj)e(ts  perfectly  well,  many  months 

id  without  tlie  least  change  being  apparent  in  the  local 
(lillicultie*,  and  the  patient  at  last,  by  the  advice  of  his  phy- 
sician, applied  tn  mo,  May  30,  1853,  for  an  application  of  the 
eleotrio'treatnient. 

I  found  him  a  large,  well-built,  rather  muscular  n)an, 
who  at  eiM'h  respinititin  cxjwnde*!  the  thorax  to  its  iiDrmal 
extent.  Hi-  lungs,  hu'yux,  dtc,  presented  no  evideneie  of 
disease ;  he  could  move  tlie  muscles  of  the  face  with  free- 
dom in  every  direction,  and  felt  very  distinctly  the  touch  of 
the  hand  upon  auy  part  of  the  face.  When,  however,  I 
pinched  between  my  fingers  the  skin  of  either  cheek,  I 
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thought  I  discovered  more  solidity  of  tisene  on  the  right 
than  on  the  left  side — a  difference,  however,  too  unimpor- 
tant to  1)6  made  the  basis  of  a  diagtuwis.  I  now  farmlizcd 
the  iiiu*c1l«  uf  the  face  separately,  and  found  that  the  t-loc- 
tro-muscular  contractility  of  the  right  side,  as  companni 
with  the  left,  was  coni^iderHbly  lowered ;  that,  in  particidar, 
the  M.  zygomaticna  major,  the  M.  depresi»or  labii  BuperioriiJ, 
the  depressor  anguli  oris,  and  even  the  M.  orbicularis  oris  of 
the  right  side,  contracte<l  with  much  less  ])romptnes9  and 
energy  than  the  same  muscles  of  the  left,  ami  tliat  the  sem>a- 
tion  associated  with  the  contraction  of  these  muM^es  was 
much  less  distinct  on  the  right  side ;  a  like  variation,  how- 
ever, iKJtween  the  Mm.  massctcrcs  and  temporalcs  of  the  two 
cheeks  was  scarcely  perceptible.  I,  accordingly,  diagnosed 
an  exudation  in  the  muscular  t^ubstanee  and  the  cellular  tissue 
of  the  skin  of  the  clicek,  which  seemed  to  extend  upward  to 
the  lower  rim  of  the  cheek-bone,  downward  to  the  lower  rim 
of  the  inferior  jaw-bone,  and  outward  tt.>  the  processus  coro- 
noideus  of  the  latter.  The  electric  current  was  accordingly 
direete<l  upon  the  suffering  parts,  and  with  such  effect,  that 
the  patient,  after  thirty  sittings,  was  able,  though  still  with 
difficulty,  to  produce  the  deep  tones.  On  subjecting  him 
again,  November  3,  1853,  to  an  examination,  I  found  the 
electro-muscular  contnuitility  and  sensibility  of  the  Mm. 
zygomatici,  the  M.  depressor  lab.  sup,,  etc,  perfectly  normal 
on  both  sides. 

Case  5. — Julius  C ,  of  Grtineborg,  a  small,  weakly, 

misshapen,  but  a]>parently  healthy  boy,  of  twelve  years,  was 
Ixini  wit!)  a  clnl>-foot  (pes  varus),  for  tlie  correction  of  which 
defect  tlie  tendon  of  the  M.  tibialis  ant.  had  been  cnt  by 
Dieffenbach  in  the  firet  year  of  the  boy's  life.  Tlie  parents 
were  at  the  siune  time  enjoined  to  8Ui)port  the  foot  of  the 
child,  as  soon  as  it  made  its  first  efforts  to  walk,  with  a 
strong,  thick  shoe.  Such  a  r-lioe  the  child  contiiiuenl  to 
wear  for  seven  montljs,  when,  on  occasion  of  a  ligiit  fever, 
laating  a  fortnight,  it  was  laid  aside,  and  the  child   was 
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allowed  to  run  about  in  slippers.  In  the  course  of  its  play, 
prwJialily  in  conB4?quence  of  some  trivial  injury  to  the  tendon 
of  the  tibialis  ant.,  an  inflamed  condition  of  the  part  was 
l)n;«jght  on,  manifesting  itself  at  first  by  a  local  swelling, 
and  by  painfiilnees  to  the  totich  at  the  point  where  the  tendon 
luid  Iteeu  cut,  and  finally  by  a  disturbed  action,  by  which 
tlie  right  leg  was  bent  back  against  the  upper  part  of  the 
thigh,  while  the  foot  waa  abducted  and  extended. 

Every  effort  on  the  part  of  the  patient  to  move  the  leg, 
and  everj-  attempt  of  the  physician  to  give  it  another  posi- 
tion, were  without  success.  When,  by  leeches,  embrocation 
of  the  ungt.  neapolit.,  and  poulticing,  the  inflammatory  ef- 
fects had  Iteen  subdued,  all  spontaneous  movement  still 
remained  impossible  —  the  leg  retaining  tlie  position  al- 
ready described.  On  every  attempt  at  locomotion  the  point 
of  tbe  ftxit  scarcely  touched  the  gnnmd,  and  the  physicians 
were  frustrated  in  their  repeated  efforts  to  bring  the  leg  to 
it£  nonnal  position.  In  the  course  of  a  period  of  inactivity 
lasting  seven  months,  during  which  time  the  patient  either 
was  moved  about  in  a  hand-carriage  or  limped  around  ou 
the  left  leg,  the  nutrition  of  the  right  leg,  especially  of  the 
lowtjr  part  of  the  thigh,  became  deficient,  the  muscles  grew 
thin  arid  shrivelle*!,  and  the  extremity  cold.  TVIieu  freh.  K. 
Langenbeck  witne-wetl  the  condition  of  the  child,  he  sent 
him  to  me,  A])ril  27,  1857,  to  ascertain  the  electric  state  of 
the  puralyxe^l  muscles.  The  sensibility  of  the  affecteil  parts 
was  undistnrlied.  All  the  muscles  of  the  lower  part  of  the 
tliigh  and  of  the  foot  ro«ctotl  very  well,  when  subjected  to  a 
weak  current,  and  only  when  the  N.  perouseus,  the  M.  ex- 
tctwor  digitorum  comm.,  and  the  M.  tibialis  ant.  were  irri- 
tated at  the  spot  formerly  painful,  was  any  pain,  experienced. 
Having  thus  become  convinced  that  the  cose  was  one  of 
tranmatiu  pandysis  in  its  lightest  form,  I  irritated  the  ex- 
tensor digit,  comm.  again,  at  first  with  a  weak  current, 
which,  however,  I  progressively  strengthened  to  such  a  de- 
gree, by  gradually  pushing  in  the  bundle  of  wires,  that  in  con- 
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sequence  of  a  powerful  flexion  of  the  foot  both  it  and  tlie 
whole  leg  renamed  their  normal  position,  and  the  boj  was 
able,  though  at  first  slowly  and  timidly,  to  waUc  about.  In 
the  two  ensuing  weeks  which  the  patient  spent  in  Berlin, 
under  the  application  of  au  intermittent  current,  the  pain- 
ful sensations,  which  extended  along  the  tendon  of  the  tibia- 
lis ant.,  and  had  their  seat  especially  in  tlie  os  naviculare, 
wholly  disappeared ;  the  muscles  resumed  their  full  size,  the 
temjierature  of  the  leg  became  normal,  and  the  boy  could 
walk  great  cUstancos  without  difficidty. 

Case  6. — M.  L ,  the  son  of  a  physician,  of  Flensburg, 

a  hearty,  corpulent  boy,  who  had  already  passed  through  two 
attacks  of  pseudo-croup,  fell  sick  in  January,  1S05,  when  ho 
was  one  year  and  eight  months  old,  in  the  following  man- 
ner: On  the  very  day  on  which  his  nurse  was  taken  ill 
with  diphtheria,  he  became  fretful,  had  a  hot  head  and  a 
coated  tongue,  and  throw  up  the  food  he  had  eaten.  An 
inspection  of  his  throat  gave  the  following  results:  white 
exudations,  abont  a<  large  as  the  head  of  a  pin,  on  the  left 
touMJ,  both  tonsils  inflamed  and  somewhat  swollen.  On  the 
following  day  the  exudations  had  disappeiu'ed ;  his  ill-feel- 
ings, liowcvcT,  continued  eight  day*  longer.  About  four 
weeks  later  his  father  rctuarkud  that  liis  child,  who  IhmI 
hitherto  been  very  nimble  on  his  logs,  had  become  uncer- 
tain in  his  Hteps,  comi)luined  of  pain*  in  his  legs,  and  fre- 
quently grasped  1>oth  hips  witli  his  hands — sj'inptonis  whicli 
usually  passed  away  in  the  course  of  tlio  afternoon.  Eight 
days  later,  he  was  unable  to  walk  with  safety,  and  frequent- 
ly fell  or  sank  on  his  knee*,  when  he  wanted  to  stand,  while 
in  his  geJicral  health  he  remained  perl'ectly  well,  and  in  par- 
ticular 6h<)we<l  no  trace  of  any  inflammation  of  the  brain. 
By  the  end  of  Fel)ruary,  the  lnwer  extremities  were  entirely 
paralyzed ;  they  were  incapable  of  the  least  active  motion, 
and  became  ice-cold ;  their  sensibility  and  cnnccptibility  to 
reflex  irritation  were  wholly  gone;  the  Itladilcr  and  the  rec- 
tum were  also  in  a  state  of  paralysis.     Neither  paral_>'si3 
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of  the  soft  palate  nor  (.listiirbance  of  the  accoinmodfttion  of 
the  eyes  ensued.  This  condition  laste<J  till  June,  when  rlight 
truces  of  motive  power  in  the  upper  part  of  the  thiirh,  which 
had  not  become  atrophied,  began  to  Ikj  i>eroL']ttiblo.  In 
September,  lie  was  able  to  gtaud  for  a  short  time  on  a  chair ; 
eoi'ti  after  he  could  raise  himself  upright  by  taking  hold  of 
some  tirm  object.  From  this  time  on,  the  temperature  of  the 
leg  increaeed.  In  March,  1S6C>,  when  led  by  the  hand,  he 
could  walk  a  few  steps  slowly,  and  the  paralysiB  of  the  blad- 
der and  rectum  was  passing  off. 

It  w;i*  on  April  13,  ISOC,  that  I  saw  the  patient  for  the 
first  time.  He  was  now  au  extraordinarily  corpulent  little 
fellow  of  three  years.  The  muscular  development  of  the  leg 
had  suffered  very  little,  and  was  provided  with  a  thick  cush- 
ion of  fat;  the  addnctorcs^  and  ga&trocuemii  of  both  legs 
were  much  contracte<l ;  their  teiuiJerature  wa^  now  normal, 

rand  reflex  irritability  was  exhibiteil.  The  question  now 
preeented  itself  for  our  decision,  whether  the  case  was  one 

Lof  what  is  calletl  diphtheritic  paralysis,  or  of  paraljiiis  from 
other  causes.  The  elect ro-umscidar  contractility  in  the 
qoadricepB  femoris,  as  well  as  in  all  the  inferior  femoral 

■  ttjoscle-i  of  the  N.  perona?us  of  both  legs,  was  so  much  re- 
lncf<l  that,  in  view  of  the  previous  course  of  the  disease,  and 
of  the  fact  that,  in  the  outset  of  the  paralysis,  the  electro- 
riiusculiir  contrac^tility  was  raised  to  its  full  f>ower,  and  that 
this  fiircc  i*  never  extinguished  by  a  diphtheritic  paralysiii, 
we  were  compelled  to  found  the  diagnosis  uix>n  an  exuda- 
tion in  the  spinal  ca:ial,  occasiouetl  by  a  chronic  inflamma- 
tion of  the  pia  mater.  The  further  course  of  the  disease 
tfonfirmoil  this  diagnosis.  AVlicii,  in  May,  1807,  I  saw  the 
boy  Jtgain,  he  was  able,  without  external  supixjrt,  to  walk 
about  the  room  ;  but,  in  consequence  of  the  imperfect  restora- 
liou  of  the  functional  jwwer  of  the  inferinr  femoral  extensor, 
in  conjunction  with  the  existing  paralysis  of  the  sural  mus- 
cles, the  npj)er  jjart  of  the  body  was  bent  backward,  and  the 
puiicut  u.'iually  ste]i]>ed  only  on  the  toes.    In  all  the  muscles 
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that  were  otherwise  brought  into  play,  the  reaction  against 
the  electric  current  had  gradually  improved,  so  that  after 
the  tenotomy  of  the  tendon-achilles,  which  is  probably  ne- 
cessaryj  a  perfect  cure  may  be  anticipated. 


Having  become  convinced  of  the  importance  of  electrici- 
ty in  the  diagnosis  and  prognosis  of  paralytic  diseases  in 
general,  we  now  proceed  to  the  consideration  of  special  forms 
of  paralysis,  in  order  that,  by  observation  of  the  varying  rela- 
tions of  paralyzed  muscles  and  nerves  toward  the  electric  cur- 
rent, we  may  arrive  at  diagnostic  and  prognostic  criteria.  We 
shall  meet,  after  having  conquered  the  technical  difficulties  of 
such  an  inquiry,  many  other  facts,  the  careful  consideration 
of  which  can  alone  save  us  from  gross  errors.  Thus,  for  ex- 
ample, the  condition  of  a  muscle  subjected  to  local  faradiza- 
tion is  the  product  of  two  factors :  the  motory  excitability 
of  the  intra-muscular  nerve-fibres  and  that  of  the  muscle- 
fibres.'  A  feeble  contraction  under  local  muscular  excite- 
ment may,  therefore,  indicate  either  a  diminished  irritability 
of  the  nerve-fibres,  in  connection  with  a  normal  condition 
of  the  muscle-fibres  ;  or  a  diminished  irritability  of  the  mus- 
cle-fibres, in  connection  with  a  normal  condition  of  the 
nerve-fibres ;  or,  finally,  the  product  of  the  diminished  irri- 
tability of  both  the  muscle  and  nerve  fibres.  Thus  we  are 
obliged  to  proceed  to  further  examinations.  K  a  muscle,  ex- 
cited by  the  force  of  the  will  or  by  the  electric  irritation  of 
the  nerve,  wliich  ramifies  through  it,  contracts  in  a  normal 
manner,  it  cannot  be  essentially  diseased,  and,  if  the  ex- 
pected reaction  is  wanting,  the  abnormal  eflfect  is  connected 
with   a  diseased  condition   of  the  intra-muscular  nerve- 

'  The  independent  irritabitity  of  the  muscle-fibres  has  been  prored  not  only 
by  Bernard  and  Rulliker's  experiments  in  poisoning  with  curarina,  but  also  by 
the  continued  contraction  of  a  muscle,  while  subjected  to  a  constant  current — 
•  fact  first  observed  by  Wundt — as  well  as  by  the  peculiar  conditicm  of  a  mus- 
cle in  electrotonus. 
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6bre*.'  In  paruUses  of  lonti:  standing,  the  affected  miiBcles, 
nerves,  and  centrsil  parts  develop  secondary  changes,  wliich 
exert  an  inflncnce  upon  the  electric  condition,  and  render 
the  dittguusis  ditBcult.  Finally,  peripheric  and  central  pa- 
ralyses may  occur  at  one  and  the  same  time  in  the  same  in- 
dividual, springing  either  from  one  and  the  eame  caose — as 
when  a  tumor,  pri>cec<^ling  from  the  cortical  substance  of  the 
brain,  and  gradually  increasing  in  size,  compresses  special 
nerves  at  the  base  of  the  cranium — or  from  various  causes, 
as  is  shown  by  the  perijiheric  paralysis  frequently  occurring 
with  those  who  are  hysterically  aft'ected. 

On  the  other  hand,  an  examination  by  electricity  not 
only  furnishes  us  the  means  of  distinguishing  the  various 
paralyses  that  proceed  from  the  brain,  the  spinal  marrow, 
the  sympathetic,  the  nerves,  or  the  muscles,  but  it  also 
opens  to  us  still  wider  vievre  with  reference,  in  the  first 
place,  to  the  special  seat  of  these  varieties,  whether,  for  ex- 
Mnple,  in  a  nervous  plexus,  a  nervous  trunk,  a  whole  muscle, 
or  any  part  of  these,  etc.  If,  in  the  case  of  a  peripheric 
ntjn'oas  paralysis,  on  application  of  the  spinal  marrow-plexus 
current,  a  normal  reiictjon  ensues,  while  such  reaction  fails 
on  application  of  the  spinal  marrow-nerve  current,  we  thus 
find  that  the  chief  difficulty  resides  in  the  conducting  power 
of  the  nervous  trunk.  If  in  a  case  of  muscular  paralysis 
the  anterior  portion  of  the  deltoidens  reacts  badly,  while 
the  middle  and  posterior  portions  contract  according  to 
the  degree  of  excitement,  we  then  assign  the  seat  of  the 
dlsCMe  to  the  clavicular  portion  of  the  N.  thorac.  ant 
Similar  concluMons  c^m  be  reached  in  the  case  of  ancesthesia. 
If,  for  example,  in  an  ansestliesia  of  the  skin,  affecting  all 
the  branches  of  a  nerve,  the  normal  sensation  is  felt  along 
'  ■  t  aniifieation-i  of  the  excite<]  nerve,  we  then  know 

in,  the  spinal  marrow,  and  the  nervous  trunk, 
lire  all  intact,  and  that  the  suffering  arises  from  an  excessive 

I  ViA  K.  Bcnedikt  on  the  method  of  thu  electric  examiiutioa  of  lh«  nemooa 
tftttm,  Ailgem.  Wiener  Medio.  Zeitung,  1868. 
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excitability  of  tlie  extremities  of  tlie  nerven.  A  like  infer- 
ence nf  periplierlc  disorder  is  pennissiblc  when,  in  the  case 
of  tLe  complete  aniestbesia  of  a  nervous  extremity,  tlie  ner- 
vous plexus  or  posterior  ner\'ous  roots  show  a  normal  reac- 
tion ;  the  alisence,  liowever,  of  such  reaction  is  not  a  siire 
proof  of,  on  the  other  hand,  a  more  central  disorder,  for  in 
the  latter  ease  either  excessive  irritability,  or  interrupted 
communication,  or  some  cerebral  derangement,  may  occasion 
the  anaesthesia. 

An  examination  by  electricity  informs  us,  in  the  second 
place,  concerning  the  origin  of  the  malady.  It  enables  ns, 
for  example,  to  distinguish  between  a  paralysis  of  the  ex- 
tensors, caused  l»y  the  poisonous  action  of  lead,  and  a  paraly- 
sis of  the  N.  radialis  arising  from  rheumatic  causes. 

In  the  third  place,  tliis  mode  of  examination  furnishes  us 
insights  concemin<j  the  degree  of  nutritive  disturbance  in 
the  nerve  or  muscle  affected.  It  has  been  long  known  that 
the  degree  in  which  a  muscle  is  disordered  may  be  meas- 
ured by  the  degree  to  which  its  electro-muscular  contractili- 
ty is  reduced,  as  shown  by  the  induction  current,  and  that 
results  of  great  importance  in  prognosis  may  be  thus  reached. 
Benedikt  and  Brenner  have,  however,  ascertained,  by  the 
application  of  the  constant  current,  that  the  opening  or  cloa- 
ing  of  the  circuit  leads  to  no  less  important  results. 

Brenner  has  even  '  drawn  up  a  definite  scale,  according 
to  which,  in  neuropathic  or  myopathic  paralysis,  a  muscle 
loses  its  physiological  power  of  reaction. 

Ist  stage :  Intlnence  of  the  will  checked,  but  reaction 
under  the  induction  and  constant  currents.  2d  stage :  Ef- 
fect of  the  induction  current  lowered  or  raised  ;  effect  of  the 
coiifitAnt  current  exhibit<Hl,  often  to  u  high  degree.  3d 
BtAge:  No  effect  produced  except  by  the  opening  of  the 
ascending  constant  current.  4th  stage:  No  effect  except 
by  the  use  of  the  metallic  current-changer.  5th  stage :  Re- 
currence of  the  convulsive  state.  6th  stage :  Disconnected 
>  £.  e.,  p.  »n,  tl «}. 
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convulsive  effect*  hy  reflex  action,  and  through  the  irritation 
of  the  uerves  of  the  Bkin,  by  moans  of  the  jecondary  imlno- 
tion  current.  Ttli  stage :  No  degree  of  irritation  prodnces 
reaction  in  the  nerve,  the  function  of  the  moscle  is  impaired 
or  destroye<L 

Brenner  adds  that  the  muscle,  as  the  malady  increases, 
dt-scoTKls  to  a  lower  and  lower  stage,  often  omitting  inter- 
'  inediatt*  ones,  while,  on  the  other  hand,  as  it  gradually  im- 
proves, it  rines  from  the  lower  numbers  of  the  scale  to  the 
higher:  and  that,  moreover,  only  in  the  seventh  stage,  in 
congideratinn  of  the  oociisioual  return  of  the  executive  power 
of  a  muscle,  are  the  conditions  unfavorable  for  a  prognosis. 
Tlice  interesting  obser\«tions,  of  special  importance  in  their 
bearing  ujxm  prognosis,  need  the  corroboration  of  additional 
and  carefully-mamiged  exj>eriments. 

Ilistorically,  ^laniliall  Hull  was  the  first  to  direct  the 

iittontion  of  tlie  iihysician  to   the  value  of  galvanism  in 

the  diagnosis  of  pHnd\tic  conditions.'     He  asserted  that  the 

dcgn-*' of  nervous  irritability  could  be  made  serviceable  as  a 

diagnostic  means  of  distinguishing  spinal  and  cerebral  pa- 

|j»lysis,  since  in  the  former  the  muscular  irritability  dimin- 

|1&hes,  and  in  the  same  degree  the  muscular  contractions  at- 

Itendant  upon  electric  excitement  become  weaker,  or  alto- 

■gcther  cease;    while    in   cerebrul    paralysis   the  muscular 

irritidiility  actually  increases,  and  for  the  reason  that  the 

will  is  not  then  able  to  exert  its  influence.     But  Marshall 

Uall,  as  Althaus '  justly  observes,  understoo<l  by  "  cerebral 

paralysis"  a  pandysis  of  the  motor  power  of  the  will,  by 

which  the  muscles  are  deprived  of  the  influence  of  the  brain, 

a  paralysis  which,  accfirding  to  liirn,  arises  from  iliscAse  of 

the  brain,  or  from  diseases  of  the  dorsal  region  of  the  spinal 

column  ;  by  "sjtinal  paralysis,"  on  the  other  hand,  he  meant, 

nut  a  paralysis  occa>^ione<l  by  some  afToction  of  the  spinal 

■  On  tlt«  Condition  of  the  Miucolar  IrriUbilitr  in  FAnlftio  XoicIm  ;  JM< 
CMr.  rnuMtrfioM,  Seri««  11.,  ToL  ir. 
»  i.  c,  !>.  196. 
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marrow,  but  one  in  which  the  muscles  are  deprived  of  the 
inflnencc  of  this  organ,  such  as,  for  example,  occurs  when  a 
motor  nerve  is  divided. 

These  terms,  which  Dr.  Hall  thus  employed  in  a  sense 
quite  different  from  that  to  which  they  have  been  hitherto 
applied,  have  led  many  writers,  and  in  particular  those  of  the 
Continent,  to  frequent  misapprehension  of  his  positions. 

n. — CEREBRAL  PAEALT8I8. 

By  cerebral  paralyses,  in  the  wider  sense  of  the  term,  are 
understood  those  which  are  occasioned  by  derangements 
within  the  cavity  of  the  skull.  Eomberg  has  the  great 
merit  of  having  brought  into  prominence,  in  his  standard 
text-book,  "  On  the  Diseases  of  the  Nerves,"  the  important 
diagnostic  and  prognostic  distinction  between  ]>aralyse3 
which  affect  the  nervous  filaments  that  proceed  from  the 
brain  and  those  which  affect  the  motory  filaments  that  have 
their  course  within  the  brain,  since  the  filaments  that  pro- 
ceed from  the  brain  constitute  simply  the  first  station  of  the 
peripheric  path ;  and  consequently  the  paralyses  which  affect 
them  should  be  called  peripheric,  while  only  those  should 
be  designated,  in  the  stricter  sense,  cerebral,  which  attack 
the  nerves  in  their  course  within  the  brain  itself. 

The  exciting  causes  of  peripheric  paralyses  of  the  cere- 
bral nerves  are  of  the  most  comprehensive  character :  col- 
lections of  a  dyscrasic  nature  upon  the  periosteum,  or  the 
bones  at  the  base  of  the  cerebrum ;  secondary  growths,  tuber- 
cles, aneurismatic  formations  at  the  base  of  the  brain  and 
skull,  etc.  But  paralyses,  in  the  stricter  sense  cerebral,  are 
occasioned  by  the  emis^sion  of  blood  or  frequent  inflammations 
in  the  substance  of  the  brain,  or  by  intumescences  of  a  can- 
cerous or  tuberculous  nature,  or  by  atrophy  or  hypenemia 
of  the  brain.  Romberg '  has  also  drawn  attention  to  similar 
cases,  in  which  diseases  of  the  brain  have  injured  the  nerves 

•  L,  c,  p.  807,  d  teq. 
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at  their  point  of  orifriti  from  tlie  spiriil  marrow  uikI  tlic  brain  ; 
nnd  have  coiiscsiuentlv,  without  the  addition  of  any  cerebral 
affection,  producetl  peripheric  paralyses — cases,  the  rliajrnoeis 
of  which,  wliilc  iJwnys  cNtrctnely  ditticiilt,  9oiiiotimi>rt  ciinnot, 
even  witii  the  most  careful  survey  of  all  the  symptoms,  be 
inado  certain,  unlesa,  perhaps,  the  electric  current,  by  nicely 
dis<-riniiiijitin<{  the  muscles,  whose  electric  conditinn  is  ira- 

'paired,  from  those  whi«:h,  tlmugh  panxlyzed,  remain  in  this 
re6i>«!t  perfectly  sound,  proride  the  means.  Bnt  in  tliis 
pliKw  we  are  ••nly  ci>nrcrne<l  wifli  paralyses  in  the  stricter 
sense  cerebral.  In  imndyses  of  this  kind,  Marshall  Hall 
affirmed,  as  already  mentioned,  that  the  irritability  of  the 

,  pBr«lyze<l  iimscles,  in  comparison  with  the  healthy  ones,  is 
aetnally  increased,  a  conclusion  to  which  ho  was  brought 
while  conducting  the  electric  current  to  the  paralyzed  mem- 

^l»or«,  in  n  series  of  cases,  through  two  basins  i>f  water, 
'ereira,  Copeland,  and,  in  particular,  Todd,'  have  disprove<l 
the  universal  validity  of  this  assertion,  for  in  many  kinds  of 
oi»rebnd  piiralyses  they  fjuml  the  irritability  of  the  para- 
ly«;<i  muscles  not  only  not  heif;hfene<l,  bnt  even  rednceil. 
Todil,  after  careful  observatiotJS,  was  led  to  the  followin;; 
rcsnlto: 

1.  In  those  cases  in  which  the  paralyzed  muscles,  when 
subjected  to  the  electric  excitement,  exhibit  stronger  convul- 

,  aions  than  the  homonnnotis  muscles  of  the  unparalyzed 
mcmK-rs,  a  certain  deirree  of  contraction  was  apparent,  corre- 
BfHinding  in  degree  to  tbe  violence  of  the  convulsion.  Tl\ere 
wa«  thus  in  these  casea,  besides  the  paralysis,  an  irritable 
onulition  of  the  cen.>bral  matter,  snch  as  is  found  in  apo- 
plexies where  the  brain  is  otherwise  healthy,  in  tuborcniar 
formation,  but  es]x>ci»Ily  in  traumatic  injuries  accompanied 
with  meiiinjiitis  and  meningeal  apoplexy. 

S.  In  those  cases  in  which  the  electric  excitement  oc- 
eiwioncd  no  couvitlsioos,  or  but  sliglit  ones,  the  mnsclee 
were  ordinarily  woJik,  and  in  a  condition  of  atrophy  ;  the 

'  Clioioil  t*t.'liiron  on  ParalvsU,  Lumlou,  183il. 
IS 
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temperatnre  and  aseimilative  power  of  the  aflEected  parts 
were  depressed ;  and  the  paralysis  was  attended  with  a 
strueturd  modification  of  the  cerebral  substance,  which  arose 
either  gradually,  with  an  atheromatous  deterioration  of  the 
arterial  membranes,  or  suddenly,  in  cases  where  obstructions 
had  occurred  in  the  arteries. 

3.  In  cases  in  which  an  apoplectic  paralysis  had  at- 
tacked men  who  were  not  far  advanced  in  years,  and  had 
always  possessed  good  health,  the  paralysis  being  complete, 
no  difference  was  perceived  as  regards  irritability  between 
the  paralyzed  and  healthy  muscles. 

In  opposition  to  the  position  of  Hall,  Duchenne  claimed 
that  in  cerebral  paralyses  the  electro-muscular  contractility 
and  sensibility  of  the  paralyzed  muscles  remained  perfectly 
normal,  exliibiting  no  variations  more  important  than  are 
frequently  found  between  the  corresponding  muscles  of  the 
two  sides  of  the  body  when  in  a  normal  condition.  I  can, 
on  the  whole,  assent  to  this  proposition  of  Duchenne,  so  far, 
that  is,  as  it  affects  cases  that  have  recently  occurred,  and 
those  paralyses  which,  as  their  effects  show,  proceed  from 
the  substance  of  the  brain  itself.  The  apparently  violent 
movements,  which  in  particular  cases  follow  upon  electric 
excitement,  are,  for  the  most  part,  reflex  movements,  which 
not  only  occur  in  experiments  conducted  like  Marshall 
Hall's,  but  also  when  we  direct  upon  the  muscle  imder 
examination  a  sudden,  intense  current.  These  movemeats, 
however,  are  not  perceived  when  we  gradually  increase  the 
force  of  a  current  which  in  the  outset  was  gentle  and 
steady. 

Case  7. — Mrs.  H ,  nineteen  and  a  half  years  old,  pre- 
viously healthy,  having  been  married  three  years,  was  sud- 
denly attacked,  in  consequence  of  a  change  of  residence, 
eight  weeks  after  her  second  confinement,  with  a  fit  of  apo- 
plexy, and  sank  into  unconsciousness.  After  remaining 
three  days  in  this  condition,  she  was  found  paralyzed  in  her 
left  arm  and  left  leg ;  her  speech  was  difiicult ;  the  saliva 
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flowetl  from  her  mouth,  which  was  drawn  to  the  left,  and 
she  ci.iuld  not  -•'ee  with  the  lelt  eye.  In  February  of  the 
following  .year,  she  Vtogan  to  rai^e  the  arm  at  the  shoulder, 
and  to  uiiikethe  first  attempta  to  walk. 

On  my  first  visit,  April  11,  1S57,  she  coidd,  by  dragging 
her  leg,  go  np  and  down  the  room  ;  the  arm  waa  i»ouiewhat 
emaciated,  and  ita  temperature  lowered  ;  she  could  raise  the 
nppcr  part  to  an  angle  of  75  degrees,  but  she  could,  not 
Btri'tch  out  her  hand,  the  fingers  of  which  were  convuleively 

[  closed  ;  the  faculty  of  viBion  had  returned,  yet  the  tnn-es  of 
facial  paralysi:*  were  ?till  very  apparent.  In  other  respects, 
the  patient  presented  (probably  in  consequence  of  the  long 
continuance  of  an  antiphlogistic  treatment,  and  of  too  low  n 
diet)  all  the  symptoms  of  impoverished  blood  :  a  small  police, 
pale  face,  attacks  of  dizziness,  vomiting  of  food,  etc.  The 
electro-uiuscular  contractility  and  sensibility  of  all  the  par- 
alyzed muscleft,  even  the  exteiusore  of  the  fingers,  remained 
iuumpaire<l. 

Case  8. — ^Louisa  Kitzerom,  a  healthy  child  up  to  her  fiftJi 
joar,  aAer  having  for  several  weeks  showed  signs  of  some 

^•Xtraordinary  disturbance  of  her  system,  such  Jis  crjuig  and 
Bcruaming,  unste-ady  movements  of  the  arms  and  l^^s,  cou- 
vuUlvi;    movementii  of  the    tongue,   etc.,   was   seized,  on 

'  Uew- Year's  morning,  lS4y,  after  a  night  disturbed  by  fever 
and  dreams,  with  a  paralysis  of  the  right  side,  affecting  not 
only  the  right  arm  and  leg,  but  even  the  right  N.  faciidis. 
Upon  the  repeated  employment  of  leeches,  cupping-ghuises, 
and  otlior  antiphlogistic  agents,  the  child  became  more 
'  ial  paralysis"  passed  away  ;  but  the  sigmi  of 
.  ^  irbed  condition  still   lasted,  and  it  was  half 

a  year  before  she  made  the  first  attempts  to  walk  or  could 
Ufe  her  arm  a  little.  When  I  first  saw  the  patient,  Febniary 
16,  1857,  eight  years  after  the  attack,  she  was  able,  though 
with  much  effort,  to  walk  consideralde  distances;  she  nse<l 
the  right  unu  oompnrutively  little,  although,  even  without 
iiiil,  ■^lll>  could  perfiirni  wifli  it  all   tlu'  ordinary  movcnients. 
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Not  the  slightest  difFerence  was  perceptible  between  the 
right  and  left  sides  of  the  face ;  but  the  right  arm  and  the 
right  leg  were  shortened  one  inch,  and  the  right  foot  about 
a  quarter  of  an  inch.  The  bones  of  the  affected  parts  had 
not  suffered  in  their  transverse  measurement,  nor,  though 
particular  muscles  were  but  little  developed,  was  there  any 
atrophy  of  the  parts  affected.  The  paralyzed  extremities 
were  a  bluish  red,  and  felt  cold  to  the  touch,  but  in  the  elec- 
tric condition  of  their  muscles  they  showed  no  variation. 
The  mental  faculties  of  the  patient  had  not  suffered  in  any 
respect. 

On  the  other  hand,  in  cases  of  cerebral  paralysis  of  longer 
duration,  Duchenne's  proposition  is  subject  to  many  excep- 
tions. Thus  cerebral  paralyses  sometimes  occur  which  are 
peculiarly  characterized  by  the  sudden  and  great  changes 
in  the  electric  reaction  of  the  i)art^  affected  ;  a  reaction,  in 
the  outset,  abnormally  strong,  will  sink  rapidly  below  the 
normal  degree,  or  one  which  began  feebly  will  quickly  rise 
above  the  level.  Cases  of  this  kind  are  owing,  for  the  most 
part,  to  intumescences  in  the  cerebrum,  which  cause  a  pa- 
thological irritation  of  particular  nerves.  Benedikt'  pub- 
lishes the  following  case,  which  is  appropriate  here,  and  is 
of  interest,  on  account  of  the  annexed  report  of  a  dissec- 
tion: 

"  Josefa  MuUer,  a  woman  of  the  laboring  class,  aged 
forty  years,  having  been  operated  upon  in  August,  1863, 
for  a  cancer  of  the  breast,  experienced  in  December,  when 
convalescent,  a  pain  in  the  head,  cramps  of  the  right  lower 
extremities,  tremblings  of  both  the  upper  ones,  strabismus, 
frequent  dizziness,  and  vomiting,  on  which  account  she  was 
removed,  at  the  end  of  the  year  1864,  to  the  clinic  of 
Oppolzer. 

"  The  patient  complained  continually  of  pain  in  the  occi- 
put ;  her  mental  powers,  with  the  exception  of  her  memory 
for  recent  events,  had  not  suffered ;  her  speech  was  slow  and 

'  MediciaUcfa-Cliinug.  Rondscbao,  1804;  Vieniui. 
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difficult,  but  liur  faculty  nf  Nision  was  unimpaired.     She 
had  cnimps  ia  the  feet  daily,  continuous  but  slight  trem- 

I  blings  of  the  hand ;  the  action  of  her  right  leg  was  constrained ; 

'the  extension  of  the  knee-joint  only  partially  possible;  the 
mowjoient  of  the  ankle  and  the  toes  impossible ;  i>aa8ive  m(»ve- 
ments  difficult ;  the  left  extremities  were  not  affected.  Tlie 
pandytic  sxTuptoms  underwent  frequent  changes ;  sometimes 
one,  sometimes  another  ophthalmic  muscle  lost  its  power ; 
sometimes  the  tongue  was  turned  to  the  letl ;  at  times,  slight 
numbness  glided  along  the  facial  nerve;  a  similar  alternation 
of  piirulysi*  and  umnbuess,  with  normal  motory  power,  af- 
fected the  oi^ans  of  speech  and  deglutition,  ami  the  right  upper 
and  lower  extremities.  On  the  17th  of  February,  amblyopia 
appeared ;  sifter  that,  in  consequence  of  the  increasing  fre- 
quency and  violence  of  the  paroxysms  of  tremor,  the  patient 
lost  cousciiiusnest*;  and  on  the  29th  of  February,  dysentery, 
which  then  pi*cvnilod,  ]»ut  iin  end  to  her  sutferings. 

An  electric  examination  by  meanjs  of  the  induced  cur- 

ixent,  frequently  np]>liefl  t<>  the   muscles  of  the  paralyzed 

^extremitieis,  showed  that  either  the  electro-muscular  con- 
tractility was  reduced  and  rose  quickly  above  the  normal 
height,  and.  on  continued  faradization,  soon  fell  again,  or 
that  it  wtis  noniial  and  ipiickly  (twice  in  about  ten  minutes) 
fell. 

On  dissection,  a  cancerous  tumor,  the  size  of  a  walnut, 
wa«  found  in  the  left  hemisphere ;  the  left  corpus  striatmu 
and  optic  thalamus  were  congested  slightly,  and  the  nght 
tion  of  tlie  pons  varolii  and  the  right  lobe  of  the  cerebel- 
lom  were  in  a  ctmdition  of  atrophy. 

In  paralyses  of  long  standing  of  the  kind  in  question,  an»- 

■tomical  changes  in  the  connective  tissue  and  in  the  nerves  and 
eeutnd  paru  ft^uently  occur,  whicli  also  dLsturb  the  results 
of  an  electric  examination.  Thus,  for  example,  in  old  caae«  of 
apoplexy  a  destruction  of  tlie  connective  tissue  of  the  paral- 
yzed parte  is  produced,  in  consequence  of  which  the  resist- 
ance to  tlie  passage  of  tlie  electric  current  is  much  diminish- 


198  CHAKOES   PBODtrCED  BT  FABALTSIS. 

ed ;  it  is,  therefore,  necessary  to  direct  a  relatively  stronget 
current  upon  the  muscle  of  the  paralyzed  than  upon  the  cor- 
responding one  of  the  unparalyzed  side ;  the  former,  conse- 
quently, will  contract  with  correspondingly  greater  energy 
than  the  latter,  and  the  sensation  which  accompanies  the  con- 
traction will  be  felt  with  the  more  acnteness.  On  the  other 
hand,  a  thick,  hard  epidermis,  or  an  increase  id  the  quantity 
of  the  connective  tissue,  arising  from  exudation,  may  consider- 
ably augment  the  resistance.  Of  this  character  is  the  case  of 
a  gardener,  who,  having  had  his  leg  paralyzed  by  a  fit  of 
apoplexy,  caused  it  to  be  scourged  with  nettles  one  or  two 
hours  daily,  during  a  period  of  two  years,  the  result  of  which 
was  that,  in  addition  to  the  induration  of  the  epidermis,  an 
increase  in  the  thickness  of  the  connective  tissue  occurred  to 
the  extent  of  at  least  half  an  inch.  In  this  instance  the  con- 
tinued action  of  a  strong  current  was  necessary,  in  order 
to  call  forth  in  the  muscles  of  the  paralyzed  side  as  ener- 
getic contractions  as  a  current  of  moderate  force  produced 
in  those  of  the  healthy  side.  In  other  cases  an  anaes- 
thesia of  the  skin  or  muscles  of  the  paralyzed  side  af- 
fects the  certainty  of  the  results.  Still  another  point  of 
consideration  is  the  organic  changes  which  in  paralyses  of 
long  continuance  are  effected  in  the  nerves  themselves,  in 
both  their  perij>heric  and  central  distribution.  Lastly, 
mention  should  be  made  of  the  destruction  of  the  nervous 
fibres  in  the  central  organs,  a  fact  which  Tnrck '  first  ob- 
served. In  cases  where  paralysis  had  been  conditioned  by 
old  apoplectic  attacks,  he  found  in  the  corresponding  spinal 
nerves  of  the  opposite  side  a  decrease,  and,  in  parts,  an 
entire  disappearance,  of  the  primitive  fibres,  their  places 
being  supplied  by  granulated  and  elementary  cells.  Half 
a  year  after  the  paralytic  attack,  the  granulated  cells 
were  only  visible  here  and  there ;  at  a  later  stage  they 
appeared  especially  numerous  above  the  origin  of  the  ner- 

■  Zeitachrift  der  R.  R.  Oesellschaft  der  Aerzte  zu  Wlen,  1858.    HefV  10  und 
II,  p.  289,  tiitq. 
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vous  plexus  for  the  nj>per  and  lower  extremities;  at  last 
they  extended  with  the  t>pinal  maiTow  hi  etill  increasing 
numbers. 

Cask  9. — Mjularae  Heyer,  a  strong,  healthy  -woman,  in 
earlier  life,  now  forty-one  years  old,  married  fourteen  years, 
hut  cliildlis^ii,  censed  Uj  mcnstniate  when  she  had  only  reached 
liiT  thirty-sixth  year,  and  from  that  time  had  complained 
of  headache  and  vertigo.  On  the  21st  of  December,  1857, 
iJjc  was.  seized  with  a  fit  of  apoplexy,  by  which  the  loft  half 
of  the  body  was  completely  paralyzed.  In  the  courro  of 
time  the  facial  paralysis  diniippeared,  but  on  the  20th  of  De- 
ccmlwr,  lS5y,  when  I  saw  the  patient  for  the  first  time,  the 
panilysis  of  the  left  extremities  remained  unehanj^ed.  The 
patient  had,  l)e»ides,  a  contraction  of  the  upper  part  of  the 
left  arm  and  of  th>  loft  hand,  and  experienced  pains  in  these 
parts  whenever  she  atteinpte<l  to  move  them  oi*  straighten 
them  out.  The  left  Mm.  deltoideus,  rjuadriceps  femoris,  and 
gintsi  were  emaciated ;  the  glutiei  were  excessively  relaxed 
and  shrunken,  as  was  also,  though  in  less  degree,  the  M. 
quadriceps  femoris,  while  the  M.  deltoideus,  notwithstanding 
its  emaciation,  felt  tolerably  Urm.  The  sensibility  of  the 
skin  t<3  the  touch  seemed  unimpaired.  In  their  electric  con- 
dition tlie  paralyze<l  muscles  constantly  exhibited  a  great 
diversity  ;  the  left  M,  deltoideus  reacted  more  promptly  than 
that  of  tlie  healthy  side;  the  extcn.^ors  of  the  let\  arm  and 
hand  displuycd,  notwithstanding  tlicir  contraction,  a  normal 
dcctric  condition.  The  reflex  irritability  of  the  leg,  espe- 
cially when  the  motor  points  of  the  M.  vastus  intenms 
nnd  rcxjtus  were  touched  by  moistened  conductors,  wjis  to  a 
certain  dc^ee  increased,  so  that  the  leg  was  immediately 
thrown  tjp.  As  fur  the  rest,  the  mnsclcs  that  have  been 
name<l,  juid  in  particular  the  glutei,  corresponding  to  tlieir 
degree  of  relaxation,  reacted  very  badly,  while  the  mu8<de- 
of  the  lower  part  of  the  thigh  and  those  of  the  foot  sliowed 
a  normal  electric  condition.  The  electro-muscular  scuai- 
biHtj  in  all  the  paralyzed  muscles  of  the  leg  was  lowered. 
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Tlie  patient  had  an  old  look,  and  her  mental  facaltiee  had 
suffered  under  the  depression  of  a  settled  melancholy. 


In  cerebral  paralyses  proceeding  from  other  causes  than 
those  already  named,  the  muscular  irritability  of  the  para- 
lyzed muscles  is  also  generally  normal.  Thus  Brierre  de  Bois- 
mont,'  in  a  case  of  general  paralysis  arising  from  mental  dis- 
turbance, found  the  muscular  irritability  unimpaired.  In 
corroboration  of  this  result  may  be  adduced  the  cases  of 
three  men  suffering  from  progressive  paralysis  of  the  insane, 
whom,  in  company  with  Dr.  Leubuscher,  I  examined,  July 
12, 1853,  in  the  department  for  the  insane  of  the  workhouse. 

Case  10.— Lary,  an  able-bodied  man,  forty-eight  years 
old,  had  a  heavy,  irregular  gait,  an  unintelligible,  lisping  mode 
of  speech,  a  partial  paralysis  of  the  right  arm,  a  contraction 
of  the  hand,  the  tliird  and  fourth  finger,  atrophy  of  the  right 
forearm,  and  was  imbecile  in  mind. 

Case  11. — Broth,  thirty  years  old,  formerly  a  clerk,  suf- 
fered under  an  incipient  attack  of  dementia  paralytica.  His 
power  of  speech  was  still  good,  but  his  gait  was  unsettled, 
his  movements  uncertain,  though  he  could  hold  out  his  hand 
without  its  trembhng  much.  His  body  was  very  much  ema- 
ciated, his  skin  shrunken. 

Case  12. — Braunschweig,  about  thirty  years  old,  suffered 
under  a  more  advanced  stage  of  dementia  paralytica.  His 
speech  was  broken  and  unintelligible,  his  movements  awk- 
ward, with  trembling  of  the  arm  when  extended  ;  digestion 
good ;  muscular  development  vigorous. 

In  all  three  cases  the  electro-muscular  contractility  of 
the  muscles  of  the  face,  trunk,  and  extremities  was  perfectly 
normal;  with  Broth,  who  was  emaciated,  and  whose  skin 
was  loose,  the  contractions  proceeded  with  more  precision 

■  Diagn.  Untcrauchiingcn  verachiedener  Arten  der  allgcmdnen  Lihmung 
mittelut  (Icr  localixirten  GalTanisation.  Annal.  Ued.  Phyg.  I860;  Schmidt's 
Jabrbttcber,  Band  ix.,  p.  110. 
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and  energy  tlian  with  Braunschweig.  In  consequence  of 
tho  toriji<lit3'  und  wes»k  intelligence  of  tl»e  patientu,  the  de- 
gree of  electro-muscular  sen&iltility  conld  not  be  detenninod. 
We  shall  refer  to  the  distinguishing  peculiurities  of  what 
an;  lailled  the  essential  (spinal)  and  the  cerebral  paralyses  of 
children,  in  tlie  second  part  of  this  section. 


The  induction  current  should  be  resorted  to,  as  the  only 
tare  and  absolutely  decisive  diagnostic  agent,  in  those  re- 
cent cases,  in  which  the  question  presents  itbelf,  whether 
a  paralysis  attended  with  cerebral  sj-uiptoms  (for  example,  a 
paralysis  of  the  N.  facialis)  owes  its  origin  to  a  pathological 
process  in  the  substance  of  the  brain  itself,  or  is  to  be  as- 
cribed to  an  injury  affecting  the  nerve  in  its  coarse  along 
the  base  of  the  skull  through  the  eanalis  fiillopii,  or  beyond 
the  for.  stylomiifitoideuni.  This  current  should  also  be  em- 
ployed in  those  cades  in  which  we  are  in  doubt  whether  a 
paralysis,  accompanied  with  violent  cerebral  action,  is  con- 
nected, on  the  one  haiul,  with  an  intenneningeal  apoplexy, 
or  a  tumor  at  the  base  of  the  brain,  or,  ou  the  other  hand, 
with  an  extravasali<;n  or  softening  process  in  the  substuuce 
of  the  brain.  If  tbe  symptoms  manifested  are  of  peripheric 
origin,  then  the  electro-muscular  contractility,  as  we  shall 
see,  when  we  come  to  peripheric  paralyses,  begins  to  dimin- 
ish with  the  second  week,  and,  as  the  paralysis  becomes  com- 
plete, is,  in  the  second  or  third  week,  wholly  extinct,  while 
in  jiaralyses  of  a  central  origin  this  contractile  power  is 
fotuid  to  continue  unimpaired.  Ziemssen '  has  published 
MfTsral  interesting  cases  bearing  upon  this  distinction ;  the 
first  of  these,  the  diagtiosis  of  which  was  confirmed  by  a  dis- 
section, we  shall  here  present  in  an  abridged  form : 

Wilhelin  Diost,a  weaver,  thirty- tiiree  years  old,  formerly 
nntformly  healthy  and  vigorous,  frequently  suffered  in  the 

'  feber  I./ihmuiig  ron  l3«hirnD«rTen  durcb  AJTcctionen  u>  der  Baab  oerebr. 
VIniwir'i  AtoliW.,  Bond  xiiL,  Heft  U.  ud  UL,  p.  S13.  ISSg. 
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OOOTM  of  hi»  twentieth  year  with  an  inflammation  of  the  oyes. 
In  the  preceding  year  he  had  lieen  attacked  with  an  intermit- 
tent fever,  which  lasted  six  weeks.  A  short  time  after,  a 
syphilitic  ulcer  broke  out  on  the  prepuce,  whidi,  having 
been  only  locally  treated,  loft  qnite  a  lat^  Bear.  Intumeo- 
cenees  of  the  inguinal  plan<l3  fiJlowed  ;  three  months  later 
nodes  and  red  spots  aj)pearcd  on  tho  head,  e!«peciully  the 
forehead ;  and,  finally,  condylomata  around  the  anuis. 

At  the  end  of  another  three  miMiths  tho  patient  was 
suddenly  attacked  with  diplopia,  to  which  ptosis  of  the  left 
upper  eyelid  was  added.  After  still  another  period  of 
tJiree  months,  acute  pains  in  the  head,  tuid  singing  in  the 
ears,  came  on,  followed  hy  distortion  of  the  face,  par- 
ticularly of  the  mouth,  to  the  left,  difficulty  of  8j)eedi,  and 
lastly,  paralysis  of  the  muscles  of  deglutition,  which  made 
Jt  impossible  to  swallow  flui<U  in  any  quantity.  After  the 
paralysis  of  one  side  of  his  face,  Diest  complained  of  head- 
adie.  At  la«t,  soon  after  his  admittance  into  the  hospital, 
August  Ki,  lS5ft,  a  remarkable  falling  ofi*«if  his  strength  be- 
came ai)parent ;  his  step  was  heavy  and  uncertain,  rendering 
change  of  place  without  support  impossible.  His  mental 
power  exhibited  no  signs  of  yielding. 

A  cliiBcr  examination  showed  a  complete  paralysis  of  Nn. 
facialis  dexter,  oculomotorius  sinister,  trochlearis  dexter,  and 
both  abduj^eiites ;  an  incomplete  paraIy>io  of  the  Nn.  facialis 
sinister  and  nculomotorius  dexter ;  also  an  imj>erfect  pnral 
jsia  in  most  of  tho  extensors,  and  all  the  flexore  of  the  hand. 
An  exnmiruitii>n,by  menus  of  the  faradic  current,  constantly' 
ehowo<l  the  elect  r<Hnu;<nilnr  contractility  of  tlie  completely 
paralyzed  muscles  extinct,  that  of  tliosc  completely  paralyzetl 
considerably  reduciMl.  Tlie  cU'ctrD-cutaneous  sensibility  was 
nornuil  i>ti  b'"th  sides.  In  this  case,  sujiported  by  his  gener- 
ralization  of  the  symptoms,  and  by  the  electric  condition  of 
the  paralyze*!  muscles,  Zicinssm  felt  qualified  tn  infer  with 
safety  the  central  origin  of  the  paralytic  eft'ects,  ami  to  as- 
Bume  a  paralysis — one  i)robably  of  s^-phiHtic  origin — the 
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flret  fopoo  of  which  was  spent  upon  the  nerves  distribnted 
M*i(hin  the  cranial  cavity,  depriving  theni  in  some  places 
partialis,  and  in  a  few  wlmlly,  of  their  conducting  power. 
The  liissetrtion,  which  took  pluce  twenty  hours  after  death — 
oocarring  August  18tli,  with  symptoms  of  pulmonary  tulier- 
dee — fully  coTitirnicd  tlii*  diagnosis.  Not  onl}-  were  tubercles 
iin«l  cavities  found  in  tlie  lungs,  but  the  brain,  whidi  was  in 
other  respects  healthy,  showed  traces  of  a  chronic  inflamma- 
tion of  the  pitt  mater,  with  effusion  of  perum  and  the  fonna- 
tion  of  connective  tissue,  threiugh  the  shrinking  of  whicli 
the  nerves  wore  knotted  together.  The  affected  nerves 
themselves  Bhowe<l  a  degenen»tion  of  their  peripheric  parts 
corrfsyK^mding  to  the  intensity  of  the  pressure,  and  the 
moscles,  as  they  consecutively  lost  their  functional  capacity, 
had  been  change<l  to  fat.  In  the  short  central  portion  of 
the  alfitited  nerves,  regressive  metamorphosis,  charnctcrized 
by  an  enormous  accimialatiou  of  concreted  fatty  granides, 
WW  discovered. 


With  cerebral  paralyses  most  be  associated  the  hysterical 
paralyses,  inasmncli  as  in  the  majority  of  cases  their  imme- 
diate cause  is  a  morbidly  obstructed  action  of  the  will, 
though  the  spinal  marrow  and  the  sympathetic  and  periph- 
eric nervous  system  are  not  without  effect  in  protlucing 
tbom.  Tliat  these  paralyses  are  not  grounded  in  a  more 
radical  disease  of  the  parts  named,  is  proved :  first,  by  the 
remarkable  alternation  which  frequently  occurs  hot  w.  in 
paralyses  and  the  power  of  motion;  secondly,  l>y  the  <.ll'  ;t 
of  mental  emotions  upon  them,  since  unexpected  joy,  fright, 
an  Imjiending  iktI),  will  often  temporarily  or  permanently 
remove  them;  thirdly,  by  tiie  absc-ncc  of  any  considerable 
disturbance  of  the  assimilative  function  of  muscles  that  have 
lie*.'n  panilyzwl  by  them  for  many  years.  The  sexual  func- 
tions, in  the  widest  extensicin  of  the  term,  exercise  the  most 
Imixirtiint  intluenee  upon  the  development  of  hysteria  in 
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general,  and,  in  particular,  of  hysterical  paralysis,  for  which 
reason  it  is  of  most  frequent  occurrence  with  the  female  sex, 
and  during  the  period  of  puberty ;  and  we  must  probably 
look  for  its  cause  in  the  reaction  of  the  excited  condition  of 
the  sensitive  fibres  of  the  sexual  organs  upon  the  central 
organ.  The  characteristic  signs  of  paralysis  of  this  kind 
are :  1.  The  coincidence  of  the  actual  paralysis  with  anes- 
thesia of  the  skin,  muscles,  and  bones ;  2.  The  frequent  tran- 
sition, as  the  case  proceeds,  from  anaesthesia  to  hyperesthe- 
sia, and  from  a  low  to  a  high  degree  of  motor  irritability ; 
3,  The  insignificance  of  the  operating  cause  compared  with 
the  frequently  serious  nature  of  the  effects. 

Except  in  cases  in  which  the  hysterical  is  united  with 
peripheric  paralysis,  the  electro-muscular  contractility  of  the 
muscles,  whose  motions  are  not  under  the  command  of  the 
will,  is  perfectly  preserved,  although  their  sensibility  is  less- 
ened, or  entirely  gone. 

Case  13. — Miss  Von  S ,  twenty-six  years  old,  had 

repeatedly  suffered  from  paralysis  of  one  or  the  other  arm  or 
leg,  which  was  generally  quickly  removed  by  the  application 
of  the  induced  current.  In  September,  1866,  she  was  seized 
with  a  paralysis  of  both  legs,  and  at  the  same  time  with  a 
disagreeable  sensation  of  swimming  in  both  eyes,  effects 
which  on  this  occasion  were  so  severe  that  the  patient,  on 
my  first  visit,  November  28, 1866,  could  not  rise  from  her 
couch  or  lift  her  leg.  When  lying  on  her  back,  she  could 
not  move  either  leg,  more  particularly  the  left,  from  its 
position  on  the  bed.  The  movements  of  the  left  ankle  and 
toes  were  limited ;  the  outer  side  of  the  upper  part  of  the 
left  thigh  was  insensible  to  the  touch,  or  when  pricked 
with  a  jnn.  The  electro-muscular  contractility  of  all  the 
muscles  of  both  legs,  when  subjected  to  a  direct  or  indirect 
irritation,  perfectly  normal,  but  the  sensibility  of  the  skin 
over  the  left  M.  vastus  extemus,  and  that  of  the  muscle  it- 
self, so  entirely  extinct,  that  the  addition  of  a  moist  and  dry 
conductor  (the  latter  the  wire-brush)  to  a  current  of  maximum 
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force,  applied  one  minute,  was  not  felt.  However,  the  pa- 
tient, lifter  tlie  induction  apparatus  had  been  applied  ten 
titnoe,  eonld  walk  a  few  steps  in  her  room,  and  notwithstanding 
the  continuance  of  the  swimming  Bousation,  she  could  stand 
when  lier  eyes  were  clo^eil,  witliout  the  least  wavering.  The 
aQa>sthe.-:ia  ])assed  away  ver}'  slowly ;  its  domain  waa  con- 
fine<l  within  narrower  and  narrower  limits  from  above  down- 
ward ;  but  it  was  not  entirely  removed  till  after  seventy  sit- 
tings. As  the  swimming  sensation  still  continued  in  both 
eyes,  psirticularly  in  the  left,  and  for  the  most  part  oeca- 
uoned  tlie  patient's  uncertainty  of  step,  and  as  she  was  fa- 
tigued by  a  few  minutes'  walking,  the  use  of  the  ordinary 
batli  waB  recommended. 

As  resjiects  t!ie  jjroguosis  of  hysteric4il  paralyses,  with 
a  view  U<  curative  processes  in  general,  and  to  the  use,  in 
particular,  of  faradization,  no  fixed  data,  iw  the  extensive 
practice  of  Dnchenne  shows,  can  be  givyn  ;  for  many  paral- 
yses, and  those  apparently  of  the  most  severe  character,  dis- 
ap]>ear  with  astonishing  quickness  under  the  influence  of 
electricity,  while  others,  frequently  seeming  to  be  very  light 
cases,  defy  this  as  well  as  every  other  remedial  agent.  It  is 
tlie  para])legic  form  of  hysterical  paralysis,  in  which  elec- 
tricity has  r.huwn  the  least  favorable  results.  But,  in  general 
terms,  half  the  cases  of  hysterical  paralysis  which  were  sub- 
mitted to  Duchcnne — and  tliey  were  for  the  most  part  cases 
in  which  the  most  diverse  means  of  cnre  had  been  in  vain 
employed — were  successfully  treated  by  him  through  the  aid 
of  electricity. 

We  extract  from  Ducheime's  work '  the  following  case  : 
"  Marie  Picard,  forty-two  years  old,  jMjrfoctly  healthy  till 
her  thirty-eighth  year,  was  seized,  in  conseijuence  of  long- 
continued  anxiety  of  mind,  with  an  hysterical  attack,  which 
began  with  an  extension  and  stiffening  of  the  toes,  upon 
vhich  convulsions,  loss  of  consciousne-s,  and  finally  a  sleep, 
lasting  tJiree  houn,  followed ;  she  woke  from  her  sleep  feeU 

■  L.  f„  p.  ssa. 
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ing  perfectly  well.    During  the  first  five  or  six  months  en- 
suing, similar  attacks  occurred  three  or  four  times  daily ; 
they  then  became  less  frequent,  and,  during  the  last  years, 
intervals  of  four  or  five  months  intervened.    About  a  year 
and  a  half  preceding  the  examination  of  her  case,  she  was 
affected  with  pains  in  the  loins,  itching,  difficulty  of  evacua- 
tion, and  paralysis  of  the  bladder.    Later,  her  arms  became 
heavy ;  their  power  of  motion  was  enfeebled.    The  paralysis 
of  the  arms  lasted  from  five  to  six  months ;  was   more 
thorough  on  the  left  than  on  the  right  side,  and  on  the  left 
side  was  united  also  with  a  complete  anajsthesia.    During 
the  i)ast  ten  months,  the  movement  of  the  arms  was  again 
unrestrained  ;  during  the  last  five  months  the  paralysis  also 
of  the  legs  had  improved,  until,  without  any  known  inci- 
dental cause,  two  months  prior  to  her  admission  into  the 
"  Churitd' "  Hospital,  the  weakness  in  the  legs  again  sensibly 
increased.    The  la.^t  hysterical  attack  had  occurred  fourteen 
days  l>efore.    At  the  time  of  her  admission,  the  following 
symptoms  were  manifested :  some  agitation  of  mind,  but 
without  pains  in  the  head ;   weakness  of  sight  in  the  left 
eye ;  diminution  of  the  sensibility  of  the  left  conjunctiva, 
the  skin  of  the  left  half  of  the  face  and  the  left  hand;  per- 
fect inscnsil»ility  of  the  left  half  of  the  Iwdy,  with  loss  of  the 
senses  of  smell  and  tiistc,  and  enfeebled  hearing  on  the  same 
side ;  nna'sthesia,  which,  apparently  afiecting  only  the  skin, 
extended  exactly  to  the  middle-line;  muscular  power  in  the 
left,  upper  extremity  somewhat  lessened ;  weakness  in  the 
left,  and  c<)mi)letc  paralysis  in  the  right  lower  extremities. 
Tlie  patient  had  kept  her  bed  for  five  months ;  the  applica- 
tion, twice  n»peatcd,  of  the  actual  cautery,  and  frequent 
vesication,  had  had  no  effect.    Duchenne  faradized  the  skin 
of  the  up]K>r  and  lower  extremities  a  single  time,  and  after 
a  few  minutes  the  i)atient  was  able  to  walk  about  with  ease. 
Duchenne  had  just   before  faradized  the  muscles,  whose 
electro-muscular  contractility  was  perfectly  preserved,  but 
without  producing  any  improvement.     On  the  next  day, 
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the  sensibility  waa,  in  almost  all  parts,  normal,  perhaps  a 
litllu  lowered  on  the  left  side;  tlie  power  of  motion  was 
unchecked,  and  five  days  after  the  patient  left  the  hospital 
curwl." 

On  the  other  hand,  in  the  following  case,  the  treatment 
of  Ducheiine  was  without  results,  though  in  the  end  the 
rect«»ration  of  the  juiti^'iit'*  health  came  of  itself: 

A  younj?  girl,  in  consequence  of  a  friglit,  had  been  par- 
alyzed, a  year  before,  in  the  lower  extremities,  and  at -the 
time  had  been  treated  by  very  severe  remedial  ageJits,  in- 
clndiiij?  Hioxas.  Duchenne  foimd  the  electro-muucular  con- 
tractility of  the  paralyzed  muscles  perfectly  preserved ;  but 
the  sensibility  of  the  skin  and  muscles  was  lowered  so  much, 
that  th^  higheiit  degree  of  electric  excitement  did  not  pro- 
iluco  the  lea-it  effect.  Duchenne  imdertook  the  cure  of  this 
wise  of  hysterical  paralysis  with  great  contideiice,  and  con- 
du<-te<l  it  in  the  same  manner  as  the  preceding  cose;  but 
found  himself  compelled,  after  tlurty  sittings,  which  were 
followed  by  no  result,  except,  at  the  most,  a  slight  improve- 
ment in  the  «ensibility  of  the  skin,  to  give  up  his  efforts. 
Suddenl}',  however,  after  the  electric  treatment  had  been 
for  some  time  discontinue*!,  nothing  in  the  mean  time  having 
been  attempted,  the  j)anilysis  disappeared,  and  the  patient 
wai>  jMirfcctly  restored. 

Benedikt '  descril)es  the  following  case  of  hysterical  pa- 
^fklysis,  which  attacked  a  person  hysterically  di^posetl  on  oc- 
iion  (if  a  wound  received  : 

"  P.  M.,  a  woman  of  the  laboring  class,  thirty  years  old, 
rho  ha4]  It^l  a  toilsome,  sorrowfid  life,  five  months  befiiro 
lie  examination  of  her  case,  was  stmck  on  the  ell)ow  with 
a  piece  of  wood.  For  tliree  weeks  she  was  afflicted  witli 
cramps,  but  e\]ir-riiiiccd  no  pains;  then  su<ldenly  her  whole 
anil,  iiirludinj;  the  ^linuldcr,  was  paralyzed.  On  her  apjHjar- 
anoe  at  the  clinic  (May  4th),  the  patient,  wiio  was  much  de- 

>  BeotMahtiuigea  fib«r  HjratcrU.    Zeitacbrin  l^r  pnct  Heilkuniie.     Wien, 
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bilitated,  experienced  an  exceedingly  acute  sensation  of  pain 
in  tlie  sound  ann  and  in  the  upper  part  of  the  wounded  one. 
In  the  upper  part  of  tliis  arm,  wlien  touched,  the  patient 
felt  only  a  dull  sensation,  and  in  the  forearm  and  hand  none 
at  all ;  nor  could  any  sensation  be  excited  by  passive  move- 
ments, or  by  electric  contractions  in  the  elbow,  carpus,  and 
phalangeal  bones.  The  electro-muscular  contractility  of  the 
paralyzed  muscles  was  full ;  subjected  to  the  spinal-nerve 
current,  the  motor  irritability  of  the  medianus  was  lowered, 
that  of  the  radialis  and  ulnaris  about  normal ;  the  sensil)ility 
of  the  nerve-trunks  was  increased;  the  hand  exhibited  a 
passive  flexibility.  By  means  of  galvanization,  some  power 
of  motion  was  restored  to  the  fingers  and  wrist  in  six  weeks ; 
as,  however,  on  the  application  of  the  spinal  marrow,  plexus, 
and  nerve  currents,  the  sensitive  and  motor  irritability  in- 
creased so  constantly  that  a  vigorous  galvanic  treatment 
became  impossible ;  and  as  the  faradization  of  the  skin  was 
of  very  transitory  service,  about  the  middle  of  Jime,  gal- 
vanization— the  patient  being  under  the  influence  of  chloro- 
form— was  performed.  Immediately  after  the  first  sitting, 
the  power  of  motion  in  tlie  fingers  and  the  wrist  was  fully 
normal,  pronation  and  supination  possible.  After  repeated 
applications,  all  the  movements  were  restored  by  means  of 
faradization  in  a  few  sittings,  a  series  of  them  on  each  occa- 
sion. Atler  the  twentieth  application,  sensibility  to  passive 
movements  was  again  revived,  without,  however,  the  power 
to  feel  electric  contractions,  or  any  ii'nprovement  in  the 
sensibility  of  the  skin  of  the  hand  and  forearm;  on  the 
other  hand,  the  electro-muscular  contractility  was,  to  a  con- 
siderable degree,  restored.  In  the  case  of  this  patient,  an 
interesting  effect  was  manifested,  which  indicates  a  parti- 
cipation of  the  vaso-motor  nerves,  for  on  those  parts  of  the 
forearm  where  electricity  had  been  applied,  and  in  partic- 
ular the  process  of  faradizing,  scorbutic  spots  appeared." 

"We  have  in  this  case  a  peripheric  united  with  an  hyster- 
ical paralysis ;  hence  the  mixed  nature  of  the  symptoms — a 
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Leightened  sensibility,  corresponding  to  the  usual  course  of 
hysterical  paralyses,  joined  to  an  extinction  of  electro-mns- 
cnkr  contractility  in  tlie  paralyzed  muscles. 


n.    SPINAL   rA£ALT8£8. 

5T  spinal  paralyser  we  understand  such  as  proceed  fi-om 
the  spinal  marrow,  such  as  are  a  result  either  of  an  injury 
done  to  the  independent  motor  agency  of  the  spinal  mar- 
row or  to  an  interruption  of  if^  conducting  power.  Paral- 
y*«s  of  the  first  kind  are  occasioned  by  fractures  of  the 
liones  constituting  the  vertebral  column,  accompanied  with 
injury  to  the  spinal  marrow,  also  by  apoplexies  of  the  spinal 
marrow,  by  myelitis,  by  tabetic  processes,  etc.  Paralyses 
of  the  second  kind  are  occasioned  by  pre:Jsure  arising  from 
bony  tumors,  exor'toses,  aneurisms,  cancers,  tuberculous  di»- 
ense  of  the  vertebral  bones,  or  by  exudations  and  extravasa- 
tions in  the  membranes  of  the  spinal  marrow. 

A.  Parahji>eg  nrifiintj  from  Injurij  to  the  In<h' pendent 
Motor  I'oirer  of  the  Spitutl  Marrow. 

Wlieii  all  the  parts  that  constitute  the  spinal  marrow 
Huffer  an  injury,  the  electro-muscular  contractility  and  sensi- 
bility are  entirely  <le*tr<iycd.     According,  of  course,  to  the 

cation  of  the  injury,  different  groups  of  muscles  are 
ked,    for   all    the   motor    and   sensitive  nerves    that 

inch  out  from  the  affecte<l  spot  are  always  paralyzed. 
Acconling  to  the  aiaouut  and  depth  of  the  injury,  which 
may  either  extend  quite  across  the  spinal  marrow  or  only 
affect  individual  cords,  wc  find  all  the  motor  or  sensi- 
tive nerves  that  branch  out  from  the  injured  spot  para- 
lyzed either  to  an  equal  degree  or  in  different  dt^^rees; 
or  the  one  kind  paralyzed  while  tlie  other  remains  active, 
Tlie  U»!«  of  electro-muscular  contractility  and  sennibility 
does  not  occur  simultaneously   with   the  injury ;  on  tlie 
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contrary,  soon  after  the  injury  we  find  those  mnscles  still 
susceptible  of  direct  or  indirect  electric  excitement,  which 
do  not  fail  to  react  till  the  fourth  or  fifth  day,  and  some- 
times not  till  the  second  or  third  week.  The  paralysis 
of  the  power  of  active  motion,  which  in  the  outset  is 
limited  to  the  sphere  of  the  nerves  immediately  affected, 
extends  gradually  to  others  not  directly  implicated  in  the 
injury — without,  however,  the  muscles  which  these  nerves 
supply  losing,  with  their  freedom  of  motion,  their  electro- 
muscular  contractility  and  sensibility. 

As  to  the  prognosis  of  these  paralyses,  it  is  so  dependent 
upon  the  degree  to  which  the  electro-muscular  contractility 
and  sensibility  are  depressed,  that  the  more  these  two  quali- 
ties have  suffered,  the  more  stubborn  is  the  core ;  while, 
moreover,  as  regards  indiWdual  muscles,  those  whose  con- 
tractility is  least  reduced  suffer  the  least  in  their  assimilative 
power,  and  upon  application  of  electricity  regain  freedom 
of  motion  in  a  short  time,  jphereas  those  whose  electro- 
muscular  contractility  and  sensibility  are  impaired,  grow 
emaciated,  and  do  not  for  a  long  time,  if  at  all,  become  fit 
for  use.  K,  in  addition  to  the  entire  absence  of  electro-mus- 
cular contractility  and  sensibility,  complete  anaesthesia  of  the 
skin  is  present,  the  prognosis  seems  to  be  positively  hope- 
less. 

Mankopff  (S.  Berl.  klin.  Wochensehrifl,  1864,  No.  1) 
publishes  the  following  case  in  jwiut  from  the  clinic  of  Pro- 
fessor Frerichs : 

Kandal,  a  leather-dresser,  forty-two  years  old,  previously 
healthy,  manifested  about  the  middle  of  May,  1863,  the  fol- 
lowing symptoms  of  a  disordered  condition,  for  which  he 
could  ascribe  no  other  origin  than  his  having  twice  saved 
himself  from  falling  on  a  slippery  sidewalk  by  a  quick,  ener- 
getic jerk  of  the  spine.  Soon  afler  he  experienced  pretty 
severe  pains  between  the  shoulder-blades,  which  in  a  few 
days  descended  to  the  region  of  the  loins,  but  which  did  not 
prevent  him  from  continuing  his  daily  work  till  May  29th. 
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Finally,  however,  when  the  pains  had  shot  down  to  the 
points  of  his  toes,  and  were  accompanied  with  a  feeling  of 
great  weakness  in  the  legs,  he  was  compelled  to  seek  his 
IhhI.  On  file  morning  of  May  30th  the  pains  qnite  suddenly 
left  his  lower  extronuties,  hut  in  their  place  there  was  an 
entire  Iobb  of  sensation  and  the  power  of  movement,  which 
wii-  lefl  In  a  few  days  by  weakneaa  of  the  arms  and 

pii:    _         i  the  liludder  and  ructum. 

On  his  admission,  June  6th,  into  the  clinic  of  Professor 
Frcriclifs  the  patient,  in  addition  to  great  vital  depres^sion 
and  corresjKinding  fever,  presented  the  following  ty]ie  of 
disease:  The  strength  of  his  hand  was  below  tlie  normal 
point,  his  lower  extremities  were  without  the  power  of  mo- 
tion. While  the  action  of  the  thorax  was  normal,  the 
patient  was  unable  to  breathe  with  the  abdominal  mnscles. 
The  muscles  of  the  upper  and  lower  extremities  contracted 
under  an  equal,  and  that  a  very  slight,  degree  of  electrical 
exdtemeut.  In  the  upper  extremities  the  sensibility  was  a 
little  re<bice<l;  in  the  lower  extremities,  as  well  as  in  the 
inferior  and  lateral  abdominal  regions,  it  was  entirely  ex- 
tinct. He  was  sensible  of  pain  only  about  the  middle  of  the 
vertebral  column,  and  this  was  increased  by  pressure  upon 
tJio  proc.  sijiuosi  of  the  lower  dora-al  vertebne,  which,  how- 
ever, were  not  displaced.  The  reflex  irritability  was  in  the 
lower  extremities  extinct,  iu  the  arms  normal.  Tn  the  fur- 
ther course  of  the  disease,  with  the  exception  of  the  nmioval, 
by  cupping,  of  the  pains  in  the  back,  no  change  occurred  in 
tlio  B%TiJptoms  sdfecting  the  nervous  system,  except  that,  ten 
days  ai\fr  the  re<'Ci>tion  of  the  patiotit  into  the  htvspitnl,  the 
eiectric  irritability  of  the  panilyzed  niuscltv  became  utterly 
extinct.  An  ominous  decline  in  the  patient's  vitality,  wluch 
ict  in  soon  after  his  entrance,  put  an  end  to  his  sufferings, 
June  2flth.  The  dissection  revealed  the  existence  of  acnto 
niyditia,  softening  of  the  cervical  part  of  the  medulla  spi- 
nalis, and  seoondnrj-  neuritis  at  several  nervous  roota. 

Cabx  14. — G.  L.,  a  merchant,  twenty  years  old,  a  man 
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of  ^K>d  liealtli,  and  an  experienced  rider,  was  thrown  with 
6udi  violence  from  an  untamed  horse,  that  he  fell  with  groat 
force  on  his  head  and  right  shoulder,  his  liead  tliii.^  taking  a 
position  inclined  to  the  left  shoulder.  Fie  iininedintelv  felt 
an  a(!Ute  pain  in  the  neck,  a  peculiar,  warm  sensation  flowing 
along  the  vertebral  column,  and  he  was  paralyzo<l  in  t>oth  arms. 
After  he  had  boon  carried  into  a  hou^^e,  in  the  midst  of  inex- 
pre:->ible  j)ain*  in  the  neck,  and  had  Ijeen  bled,  the  j)aralvi.ia 
extended,  in  the  coarse  of  an  hoar,  over  both  legs ;  a  sen^a 
tion  of  heavy  pressure  upon  the  breaat  rendered  hh  breath- 
ing dillicult ;  his  consciousness  went ;  ami  when  the  patient, 
borne  upon  a  stretcher,  reacho«J  liis  home,  he  was,  in  the 
most  complete  6cu?e  of  the  word,  incapable  of  moving  a  sin- 
gle limb.  The  sensibility,  too,  of  the  skin  and  muscles  had 
entirely  fled,  so  that  the  pricking  of  needles  was  not  fdt, 
while  the  slightest  touch  njwn  the  arm  occasioned  the 
severest  pains.  An  ex.imination,  made  by  Gcli.  R.  Langen- 
beck  and  Dr.  Schultz,  gave  a  fracture  of  the  riglit  proc. 
transversus  of  the  fifth  cervical  vertebra,  making  the  appli- 
cation of  thirty  leeches  ueeossjiry.  The  general  and  local 
symptoms  demanded  subsequently  an  energetic  antiplUogi*- 
tic  treatment  and  frequent  local  bleedings ;  altogether,  with- 
in six  days,  one  hundred  and  twenty  leeclies  had  been  ap- 
]>lied  to  tlie  right  side  of  the  neck.  In  the  mean  time  the 
paralysis  had  alco  attacked  the  bla<lder  and  the  rectum,  so 
that,  in  addition  to  the  administration  of  strong  purgatives, 
the  catheter  had  to  be  employed  two  or  three  times  daily. 
About  eight  days  after  the  unfortunate  accident,  when  the 
fever,  with  it«  disturbing  dreams,  had  ceased,  and  the  acute 
])ain6  in  the  affected  ])art«  were  somewhat  subdue*!,  convul- 
sive cramps  attacked  the  lo^^,  only  excited  at  first  by  a  tick- 
ling of  the  sole  of  the  foot,  but  gradually  afterward  by  the 
lightest  toudi  upon  the  log,  or  even  by  the  mere  tlioiight  of 
such  a  touch.  So  violent  were  the  cramps  that  the  thigh 
was  drawn  up  witii  great  force  against  the  abdomen,  and  the 
knees  near  to  the  cliin. 
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Wben,  upon  the  request  of  the  physicians  above  named, 
I  Tisited  the  putient  for  the  first  time  on  July  19tb,  four 
woeks  after  his  fall,  he  lay  in  hi*  Wl,  utterly  incapal)lo  of 
motion.  At  the  scat  of  the  wotmd,  a  considerable  swelling 
was  noticeable,  which  was  painful  to  the  touch,  and  only 
pennitt^d  a  slight  taming  of  the  head.  Respiration  was 
superficial ;  evacuations  and  urination  very  inert,  the  former 
effinited  only  by  the  nse  of  strong  purgatives,  the  latter  by 
the  introduction  of  the  catheter;  temperature  of  the  skin, 
Doruinl ;  appetite  good ;  jnilso  small  and  quick.  The-  elec- 
tro-cutaneous and  electro-muscular  sensibility  from  the  neck 
to  the  toes  was  deprcR^ed,  hut  in  different  degrees  at  dif- 
ferent points,  so  that  while  the  arms  showed,  some  sen- 
gibility,  the  legs,  and  especially  the  left,  reacted  very 
feebly  upon  application  of  the  electric  wire-brush.  Again, 
the  buttocks  ha»l  ■suffered  an  almost  total,  the  lumbar 
region  of  the  back  only  a  partial,  loss  of  sensibility.  The 
eleotrivmuscular  coiitnicfility  was  in  no  one  muscle  wholly 
extinct:  the  right  M.  deltoideus,  the  left  Mm.  sacrolumba- 
lis,  longissituus  d(ir>:i  iitid  glubui,  b»tli  Mm.  ]>eronici,  the  al>- 
dominal  muscles  and  the  muscles  supplied  by  the  N,  radialis 
of  lioth  arms  reiicted  with  comparatively  the  most  energy. 
The  muscles,  jiarticularly  <if  the  left  side,  supplied  by  the 
ultinriA,  reacted  very  badly,  as  did  also  both  quadricipete* 
femori*,  and  the  right  gluteus  maximus.  The  mus»-les  i>f 
the  lower  pari  of  the  liody  were  but  little  emaciated,  wUilo 
the  enmciution  of  the  lower  arra  and  of  the  muscles  of  the 
bmnd  was  rtMoarkable.  Imme4lifttoly  after  the  first  faradiza- 
tion, t]\e  patient  was  able  to  move  at  will  the  great  toes  of 
the  right  foot,  and  after  the  third  sitting,  the  little  finger  of 
the  right  hand.  Thus,  frum  sitting  to  sitting,  the  power  of 
free  motinu  returned,  though  slowly.  The  patient  was  first 
able  to  raifio  the  right  arm ;  at  a  later  period  the  left ;  the 
Diustdi-sj  of  the  ba<'k  regaim'<l  their  power,  and  the  sensibility 
of  the  skin  and  muscles  of  the  left  side  returned  simultane- 
QtuJj.    On  the  other  hand,  the  reflei  movements  increased 
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in  violence  from  week  to  week,  and  were  in  the  night-time 
especially  bo  severe  that  the  legs  were  drawn  with  force 
against  the  upper  part  of  the  bo<l_v,  in  eotisequence  of  which 
we  were  compelled,  ufter  the  twenty -second  sitting  (Septem- 
ber 3d),  to  pause  for  a  period  of  ten  days  in  the  electrical 
treatment,  though  it  had  Ijeen  apjdied  sis  yet  only  about 
every  other  day,  and  in  the  outset,  on  account  of  the  great 
excitability  of  the  patient,  with  a  current  of  little  force.  Ab, 
however,  in  this  period  of  rest  the  reflex  movements  were 
rather  increase*!  than  reduced  in  frequency  and  violence,  and 
as  upon  a  sec*>nd  such  paiise,  from  the  1st  to  the  19th  of 
November,  the  same  effec^t  recurred,  we  continued  the  use  of 
electricity  without  interruption,  and  without  being  troubled 
by  these  movement*,  and  found  in  the  end — a  fact  which  I 
wish  here  to  bring  into  ]iroiiiinence — that  the  strengthening 
of  the  muscles,  produced  by  the  continued  application  of 
electricity,  was  the  most  efibctive  means  of  cliecking  them. 
From  the  middle  of  August  the  phrenic  muscles  were  from 
time  to  time  irritate<l  with  a  weak  current,  aT)d  soon  the 
respiratory  movement  lje<;ume  more  nf»tieeable,  the  inspira- 
tions deeper.  At\er  the  twenty-fifth  sitting,  the  patient  made 
his  first  efforts  to  write,  and  with  fair  success.  After  the 
fortieth  :*itting  (Xoveinber  5i3d),  the  sensibility  of  tlie  skin 
and  muscles  had  in  great  part  returned,  although  the  nates 
and  the  inner  side  of  the  left  thigh  were  still  exceedingly 
anajstiietic  ;  the  patient  was  no  loiiger  insensible  to  the  flow 
of  the  urine,  and  evacuation  of  the  fiBces  Ci>nld  be  eflfected  to 
a  sufiicient  extent  with  the  nse  of  gentle  purgative  agents. 
Tlie  patient  could  move  all  his  toes  with  freedom ;  the  ad- 
duction of  the  upper  part  of  the  thigh  was  easy,  the  abduction 
was  im]>erfectly  accomplished ;  the  legs  could  be  extended 
and  raised  a  little,  although  these  movements  were  frequent- 
ly hindered  by  movements  of  a  reflex  and  emotional  nature. 
From  the  beginning  of  the  new  year  (1859)  the  jiatient 
made  more  rapid  progre^  in  the  use  of  the  lower  extremi- 
tiee.     At  the  time  of  the  Bixticth  sitting  (February  18th), 
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he  was  able,  when  supported  on  both  sides,  to  walk  a  few 
steps;  the  retlex  movements  were  reduced  in  violence; 
the  sensibility  of  the  skin,  especially  on  the  left  side,  im- 
proved ;  reaction  of  the  muscles,  even  of  the  right  side,  more 
free;  respimtorv  ]>ower  iilm<>t.t  normal.  By  the  employment 
of  the  iodide  of  potassium  ointment,  the  pains  and  the  swelling 
on  the  right  side  of  the  neck  had  Iwen  reduced,  and  the  heail 
conid  now  be  freely  moved  to  the  right  or  left.  Potash- 
baths  were  now  employed.  After  the  eighty-fifth  sitting, 
when  we  temporarily  discontinued  the  electric  treatment  for 
the  eake  of  a  journey  (ilay  lOth)  to  the  Teplitz  baths,  the 
patient  could,  when  supported  by  the  arm,  walk  about  for 
a  quarter-hour  at  a  time,  with  a  free  and  unconstrained 
morenient  of  the  Iiml>s,  The  ^iensibilitj-  of  the  skin  on  thi' 
left  side  was  nonual.  The  extension  of  the  fingers  of  the 
right  hand  with  a  simultaneous  elevation  of  the  wrist  was 
not  yet  practicable ;  tiie  left  hand,  too,  could  not  yet  be  fully 
vxtende<l,  nor  the  fingers  spresid  apart ;  but  the  remaining 
movements  of  the  hand  were  pertbnned  with  tolerable  ease, 
BO  that  the  patient  was  again  able  to  write  with  free<lom 
and  to  play  on  the  pianoforte.  The  assimilative  power  of 
the  muscles  of  the  hand  and  arm  had  improved.  The 
electro-muscular  contractility  and  sensibility  in  the  eJitensors 
of  the  fingers,  and  precuiinently  in  the  right  extensor  carpi 
radialis,  and  the  left  interosseis  ext.  tertius  and  quartus,  still 
remained  de|)resso<l ;  a  remarkable  difference  of  condition 
was  also  noticeable  Instwecn  the  Mm.  sacrolumbales  an<l 
longissimi  dori<i  of  eitiier  side,  those  of  the  right  reiicting 
with  much  less  jiowcr  than  those  of  the  \ei\.  Evacuations 
ocenrred  daily  witiiDUt  artificial  help  ;  the  urinary  discharge 
was  anolistructed,  though  the  patient  had  ofton  to  strain  a 
long  time  in  flic  beginning,  and  a  i^iiniilu  n'S])iratorv  niovo- 
uicnt  wan  sutticient  to  chin-k  it.  The  reflex  movenicnt  still 
oconrred  at  times  with  severity.  The  use  of  the  baths  at 
Tcplitj:  for  II  jtoriod  of  six  weeks,  and  the  after-employment 
of  tlic  Waldwiill  baths,  in   Liel>eustein.  added  much  to  the 
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patient's  general  strengtJi,  so  that  he  was  now  able  to  walk 
groat  diatances,  but  to  go  upstair*  was  still  a  difficult  feat, 
an<l  the  elevation  of  the  wrist  with  the  siuuiltiineous  exteu- 
eion  of  the  fiiigere  was  jiDsitively  beyond  hi*  accotnpliah< 
ment.  The  urinary  discharge  was  still  tronbleaome,  and  the 
variations  in  the  electric  condition  of  tlie  ckiii  and  muiiclcs 
continued-  Consequently,  on  the  oth  of  November,  1859, 
the  electric  treatment  was  again  reeuined,  and  was  carried 
on  for  some  time  with  tedious  results.  Many  years  were 
needed  for  the  full  restoration  of  the  patient. 


In  those  motor  disorders  which  are  occasioned  by  looO' 
motor  ataxia,  and  are  attended  with  a  redaction  of  sensi- 
bility—  disorders  whicli,  iis  their  nature  indicates,  cjin  be 
traced  to  a  diseased  condition  of  the  posterior  columns  of  the 
spinal  cord  and  posterior  rooto  of  the  spinal  nervee,  extend- 
ing thus  only  a  relatively  small  part  of  the  distance  across 
the  spinal  marrow — the  electro-muscular  contractility  and 
sensibility  suffer  comparatively  little.  In  the  electric  con- 
dition, therefore,  of  the  muscled  of  the  lower  extremities, 
no  conspicuous  departures  from  the  normal  standard  are 
exhibited,  even  in  those  advanced  cases  in  which  the 
group  of  symptoms — consisting  of  paralysis  of  the  oph- 
thalmic muscles,  ]>eculiar  walk  of  the  patient,  wavering 
motion  when  standing  with  closcil  eyes,  sympathetic  dis- 
order of  the  bladder,  etc.,  etc. — leave  no  room  for  diagnostic 
doubt.  There  are  even  6]>ecial  cases  of  this  class,  in  wluch 
tlie  electro-muscular  contractility  seems  to  be  raised ;  they 
usually  affect  pe<^)ple  of  extraordinary  excitability  with  the 
foariul  cxcentric  pains  with  which  the  disease  arising  from 
venereal  excoi»  is  introduced.  On  the  other  hand,  cases 
occur  in  which  the  irritaliility  of  the  extremity  which  is 
more  i)articularly  nttackeil  i^.  ii>werod;  this  is  made  apptir- 
ent  by  its  wotk  contraction  on  application  of  the  induction 
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oarrent,  and  by  suli>equont  convnlsioos  on  application  of 
tlio  spinal  marrow  nervt*-cnrrent. 

Cask  15. — J.  IL,  a  merchant  of  Somraerfeld,  who  was 
much  employed  in  a  dam|i  cellar,  observed,  abont  the  begin- 
ning of  December,  lSfi6,  a  weakness  in  the  toes,  eej)etnally 
in  llie  prtjat  toe,  of  l^oth  his  feet,  and  a  stiffness  in  their 
movement.  The  latter  trouble  increased  so  rapidly  that,  in 
consequence  nf  it,  as  well  as  of  a  difficulty  in  raising  the  leg, 
his  gait,  particularly  in  a  confined  space,  became  nnsteady. 
Disturbances  in  the  urinary  and  intestinal  discharges  were 
iuld(><l.  When  I  visited  the  ])atieut  for  the  first  time,  March 
23,  1867,  his  step  was  very  uncertain ;  he  trod  heavily  on 
the  heels ;  he  wavered  when  in  a  ?tan<ling  position,  esjiecially 
when  his  eyes  were  closed ;  he  experienced  a  painful  sensa- 
tion in  tlie  lumbar  region,  particularly  on  the  right  side, 
and  a  feeling  of  tension  in  the  calves,  as  well  as  stiffness  of 
the  fourth  and  fifth  fingers,  in  particular  those  of  the  left 
hand.  The  lower  extremities,  from  which,  at  an  earlier 
6\ii^  there  had  been  much  peispir.ition,  were  cold ;  autes- 
thcsia  of  the  soles  of  the  feet  had  gone  so  far,  that  the 
patient  was  insensible  to  pain  when  pricked  deeply  with  the 
nec<Ue,  and,  when  the  soles  were  tou<;hed,  gave  very  intleti- 
nnte  indications  of  sensibility.  The  reaction  of  the  muscles, 
when  irritated  by  the  induction  current,  was  nonnaL 

Case  16.  —  W.,  a  merchant  of  this  place,  nnifonnly 
healthy  up  to  his  thirtieth  year,  addicte<l  to  the  joys 
of  love,  perhaps  to  excess,  was  suddenly  aflSioted,  without 
any  known  exciting  cause,  w^ith  an  incontinence  of  the 
rectum  and  bladder,  accompanied  with  constipation  of  a 
very  stubborn  nature,  to  which  were  soon  added  a  feel- 
ing of  weight,  weakness,  and  cold  in  the  left  leg,  an  un- 
oertain,  heavy  gait,  and  the  sensation  as  of  some  foreign 
tnbstuDce  under  the  solo  of  the  left  foot.  When  the 
patient  attempted  to  stand  still  with  his  eyes  shnt,  he 
reeled  to  and  fro.  Erections  failed  him — he  was  impo- 
tent ;  but.  at  the  same  time,  the  urine  was  of  normal  ch&r- 
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acter,  and  the  vertebral  column  was  in  no  part  affected. 
By  the  repeated  application  of  the  induction  current 
upon  the  N.  ischiadicuB  and  the  skin  of  the  suffering 
extremities,  the  condition  of  the  patient  was,  in  the 
course  of  four  years,  somewhat  improved ;  the  inconti- 
nence of  the  rectum  and  bladder  was  removed;  evacua- 
tions became  generally  regular;  the  foot  was  warmer, 
the  gait  more  settled,  and  the  feeling  as  of  some  foreign 
substance  under  the  sole  of  the  foot  was  dissipated,  but  the 
ability  to  stand,  with  closed  eyes  without  staggering  about, 
was  not  restored;  and  this  symptom,  together  with  a  sense 
of  pressure  in  urinating,  especially  after  long  walks,  and  the 
inability  to  contract  the  sphincters  ani  et  vesicae,  and,  last  of 
all,  the  impotence  of  the  patient,  plainly  indicated  the  nature 
of  the  difficulty.  The  application  of  the  electric  current  to 
the  N.  ischiadicus,  or  directly  to  the  muscles  of  the  legs, 
showed  a  reduction  in  the  electro-muscular  contractility  and 
sensibility  of  the  left  leg  as  compared  with  the  right. 


To  this  place  also  belongs  that  species  of  paralysis  which 
we  frequently  see  occurring  in  children,  a  paralysis  wliich 
is  not  of  apoplectic  origin,  nor  is  occasioned  by  external  in- 
juries, but  is  produced  by  either  a  hyperajmia  or  an  inflam- 
mation of  the  spinal  cord.  Tliis  is  known  as  Infantile 
Spinal  Paralysis.' 

Although  it  is  often  a  matter  of  great  difficulty  to  indi- 
cate the  lines  of  distinction  between  cases  of  apoplectic  and 
of  spinal  paralysis  in  children — for  the  distinctions'  given 

'  Heine's  Paralysis  infantilis  spinalis ;  Rilliet's  Paralysie  essentielle ;  4>a- 
chenne's  Paralysio  atrophique  graisseuse  de  I'enfance;  W.  Gull's  Faralrsis 
during  Dentition. 

'  These  symptomatic  differences  are,  according  to  Heine,  as  follows :  I.  In 
spinal  paralysis,  the  lower  extremities  are  paralyzed  and  contracted  without  a 
contemporaneous  paralysis  of  the  upper ;  in  cerebral,  the  arm  and  leg  qf  the 
same  Me  are  generally  paralyzed  and  contracted  at  the  same  time.  2.  In 
spinal  pamlysis,  the  functions  of  the  mind  and  the  senses  are  undisturbed ; 
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bj  Heine,  which  we  reproduce  in  tlie  foot-note  lielow,  are 
not  l>r  any  nicans  always  ^atisfactor}- ;  ncverthclet-s,  spinal 
pftrftlysi-s  ne  o<?cnrring  with  children,  has  a  stamp  so  ijeculiar 
to  itaelf  that  the  espcrienced  praetitioner,  esiucially  when 
he  M!eks  the  aid  of  an  examination  by  electricity,  can  hardly 
be  deceived. 

Ucine,'  who  h:iA  tiie  jrreat  merit  of  having  Iiecn  tlic  first 
to  dmw  the  attention  of  jihysicians  to  thL^  furm  of  paralysis, 
of  so  frequent  occurrence  in  recent  times,  gives  the  following 
grouping  t)f  its  symj)t>>nLs,  to  the  general  aecurac}'  of  which 
tlie  numerous  cases  falling  witiiin  my  own  [iractice  enable 
me  to  l)ear  testimony : 

It  often  happens  that  children,  born  with  sound,  healthy 
constitutions,  at  an  age  of  from  six  to  thirty-six  months,  excep- 
tionally when  older,  with  or  without  prece<ling  inilicatious  of 
Dlness,  fall  suddenly  sick,  with  exhibition  of  heat,  conges- 
tive and  irritable  conditions,  fever,  freqtient  crying,  and, 
where  difficult  teething  is  added,  the  further  attendant 
effect?  thus  induced ;  as  well  as  sometimes  with  symptoms 
of  the  disturbed  develo]>ment  of  some  exantliematic  malady ; 
or,  finally,  with  those  of  a  rheumatic  fever.  Soon  after, 
convulsions  of  a  light  or  severe  fonn  break  out.  and  are  re- 
peated with  shorter  or  longer  intervals.  In  other  cases, 
without  any  intrtKluctory  symptoms,  the  disease  suddenly 
appears  with  convulsions,  foaming  at  the  mouth  and  nose, 
bluences  of  face,  etc.  Often  even  these  precursors  are 
wanting,  or  show   themselves   in  oidy  a  slight  form,  and 

wbl]«  !a  oerebre)  tre  eshibited  •  liMik  of  more  or  lets  simpUoity,  imperfect 
povan  of  apocch,  inYoluoUrr  flow  of  salirm,  weakroed  hekriog  anil  eight  on  the 
■fketed  Ma,  fpArklos  before  the  eye,  stmbiamiu,  conttiint  pains  in  the  bead, 
t.  la  iplaU  paraljiis,  conaidenble  atrophy  and  cotdnesa  of  the  parnlyied 
CcdI>«  orr  nboervattle;  while  in  cerebral  ibeae  pcculiurilioa  are  wanting,  or  exist 
bat  to  a  aUglil  degree.  4.  In  apinal  par«l}itis,  icrval  reUtaiinn  of  tha  leg*;  in 
ecfcbial,  groat  stlflbeaa,  uid  a  xpasmodic  condition  uf  the  luuacle*  and  eorda, 
are  manilcsttd. 

>  Bonbacbuinften  fiber  Lahmnngazustiixlc  der  nntem  Extranltiten  tnul 
d«rta  ttehaodlung  ■  Stuttgart,  1840.  Alio  Spinale  Kinder  Ijhmnng :  Stutt- 
fart,  1860. 
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paTalysifl  cornea  on  almost  in  a  single  night  After  the 
malady  has  continued  for  a  longer  or  shorter  time,  with 
greater  or  less  violence,  an«l  with  or  without  convulsions,  a 
remission  of  the  s^nnptonis  occurs ;  and  the  child,  whoH.e  life 
was  before  in  great  danger,  rests  quietly,  thotigh  pale  an«l 
exhausted,  and  opens  its  eyes  and  looks  around,  as  if  it  had 
just  ftwakene<l  from  a  deep  sleep.  Its  parents  begin  to  re- 
joice in  tlie  hope  of  its  n^st<iration,  when  they  discover  witli 
alarm  that  their  child  is  paralyzed,  either  in  all  its  extremi- 
ties or  in  one  or  both  legs,  or  merely  in  a  single  arm  or  a 
single  leg,  etc. 

Sometimes,  the  paralysis  is  still  more  extensive ;  in  ad- 
dition to  tlie  upper  and  lower  extremities,  the  musclos  of 
the  back  are  j)uralyzed,  s<^  that  the  })atient  cannot  sit  up- 
right, or  certain  lateral  muscles  of  the  body  are  included  in 
tlie  paralysis,  as  the  stenio-cleido-mastoideus,  etc.,  so  that 
the  head  of  the  patient  is  turned  to  one  side.  The  bladder 
and  rectum  generally  remain  nntonched,  or  suffer  but  tem- 
porarily. 

In  tlie  course  of  four  to  eight  weeks,  a  reduction  grad- 
ually occurs  in  the  paralytic  effects ;  if,  in  the  outset,  aU 
the  muscles  of  the  extremities  were  paralyzed,  at  a  later 
period  only  those  of  one  side,  or  an  arm  and  leg  of  difl'ererit 
eidea,'  or  the  upper  part  of  an  arm  or  a  thigh,  or  one  only 
of  these,  or  a  calf  and  a  foot,  or  the  lower  part  of  an  arm 
and  a  hand,  or  the  muscles  of  the  back  alone,  remain  par- 
alyzed. However  extensive  the  paralysis  may  have  been 
in  the  boginninfr,  in  all  the  cases  as  yet  observed,  the  little 
patients  have  still  been  able,  in  a  reclining  posture,  to  draw 
up  the  thigh  a  little  distance,  and  again,  though  with  greater 
flifflcidty,  exlontl  it.  The  sensibility  of  the  paralyzed  i)arta 
continues  almost  always  normal ;  at  the  most,  it  is  a  little 
lowered,  never  raised.     The  temperature  of  the  affected 

'  Ooina,  in  bis  Monograph  (/.  «.,  p.  IS),  mts  :  "  CiM*  of  liimlMr  p»nljd« 
•re  In  genora)  vcr;  nra ;  none  liave  blloa  wilfalo  mr  practice.  In  Caie  18  I 
tiildl  give  an  iiwUnco  of  luuitiar  ptralytu." 
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Trtfnibcn,  nfter  tlie  first  attnek,  soon  sinks  from  tlic  normal 
lui^lit  lower  oud  lower;  the  legs,  particuliirlv  the  thighs, 
bwomo  cold  and  bluish,  and  the  H^auniur  thermometer, 
lu'M  to  them,  falls  sometimes  to  the  14th  degree.  While, 
as  years  are  added,  the  longitudinal  growth  of  the  paralytic 
extremities  generally  proceeds  with  tolerable  regnlarity,  the 
atrophy  of  the  aifected  parts,  which  soon  follows  the  pa- 
ralysis, increases,  Tlie  trochanters,  the  knee-pans,  and  the 
scapula  remain  imperfectly  developed ;  the  tnbular  bones 
have  a  smaller  circnniferenco  than  in  their  nomial  condi- 
ticn;  in  some  cases,  the  bones  are  also  deficient  in  their 
longitudinal  growth,  and  their  ligaments  are  relaxe<l.  Two 
or  tlireo  years  after  the  attack,  when  the  little  patients 
begin  to  i>ut  their  paralyzetl  extremities  again  in  motion, 
distortions  arise,  brought  on  Ijy  the  use  of  the  enfeebled 
muscles,  such  as  i>es  varus,  valgus,  eijuinus,  cahranens  par- 
alyticus, genu  recurvatum,  inversum,  evcrsum,  i)aralyticum, 
etc.  The  physiological  cause  of  their  origin  is  as  follows : 
rSince  all  the  muscles  of  the  paralyzed  parts  have  not  lost 
'their  elasticitj"  fully  or  to  an  equal  degree,  at  ever)-  move- 
nnt  those  muscles  which  still  possess  some  vitality,  having 
no  opj.dsitiou  to  overcome  on  the  jiart  of  the  ant^igonist 
muscles,  undergo  a  gradual  shrinkage;  and  thus,  in  the  end, 
otic  or  another,  and  sometimes  several  kinds  of  deformity 
are  contracted  by  the  same  person.  Thus,  when  the  dorsal 
muscles  arc  paralyzeil,  the  continuance  of  a  sitting  posture 
tn<luoes  lonlosis ;  and  when  the  lateral  muscles  are  not 
ojuftUy  paralyzed,  scoliosis. 

l^pon  the  general  health  and  the  duration  of  life  theee 
paralyses  exercise  no  detrimental  influence  ;  on  the  contniry, 
tJiey  frequently  are  attended  with  an  inclination  to  a  prema- 
ture physical  development,  and  with  a  certain  immunity 
against  other  dise-naee,  in  particular,  those  of  an  epidemic 
character. 

That  the  kind  of  paralysis  here  described  belongs  to  the 
gIjua  of  spinal  paralysis  is  shown,  in  the  abeence  oi  post- 
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visited  the  boy,  April  6,  1859,  six  months  after  the  begin- 
ning of  the  disease,  he  could  neither  stand  nor  raise  the 
thigh  ;  the  movements  of  the  tarsus  and  the  toes  were  free  ; 
the  head  inclined  to  the  left ;  the  sensibility  of  the  skin  and 
muscles  seemed  normal  to  the  touch  and  when  pricked  with 
a  needle.  An  examination  by  electricity  gave  a  tolerably 
gtx)d  reaction  of  all  the  affected  muscles  as  regards  their  con- 
tractility and  sensibility,  although  a  not  inconsiderable  dif- 
ference manifested  itself  l»etween  the  extension  of  the  right 
leg  and  the  right  Mm.  glntaei,  and  the  muscles  of  the  same 
name  of  the  left  side,  the  former  reacting  with  much  more 
power.  The  prognosis  was  consequently  a  favorable  one, 
and  in  fact  after  the  sixth  sitting  (A i>ril  18th),  the  child  could 
already  stand  a  few  moments  with  the  support  of  a  chair. 
After  the  sixteenth  sitting  (May  23d),  when  led  by  the  hand, 
it  could  walk  about  the  room ;  the  muscles  had  increased  in 
strength  and  size ;  the  head  was  less  inclined  to  the  left.  On 
the  twenty-sixth  sitting,  with  which,  June  1st,  we  ended  the 
treatment,  the  little  patient  could  walk  several  times  up  and 
down  tlie  room  without  assistance.  The  dragging  of  the  left 
leg  was  no  longer  apparent ;  the  muscles  felt  firm  and  elas- 
tic. A  slight  inclination  of  the  head  to  the  left  was  the  only 
remaining  trace  of  the  disease,  and  this  also  disapj>eared  upon 
the  employment  of  the  Sool  bath  at  Rheme,  from  which  the 
patient  returned  completely  cured. 

Case  18. — Paul  AUewelt  was  perfectly  healthy  till  he 
was  a  year  and  a  half  old ;  in  his  sixteenth  month  he  was 
able  to  walk,  and  had  already  at  this  time  cut  six  teeth. 
About  the  middle  of  August,  without  known  cause,  he  fell 
sick  at  the  country-house  of  his  parents;  fever,  light  dis- 
orders of  the  stomach,  and  strong  thirst,  were  manifested ; 
on  the  other  hand,  all  signs  of  cerebral  irritation,  cramp, 
etc.,  were  absent.  When  the  little  patient,  having  Iteen 
continetl  to  his  l>ed  for  eight  days,  rose,  he  could  neither 
hold  his  head  upright,  nor  sit,  nor  raise  his  arms  or  his  feet. 
"Within  four  weeks,  by  the  use  of  invigorating  batlis,  his 
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condition  was  considerably  improved.  Paul  could  again 
hold  h\i  bead  straight,  sit,  and  use  Ids  rigbt  arm  and  Ids  lefl 
foot  with  freedom ;  on  the  other  hand,  the  upjier  part  of  the 
left  ann  and  the  right  thigh  remained  entirely  paralyzed, 
while  the  movements  of  the  left  forearm  and  hand  and  the 
right  leg  and  foot  were  perfectly  free.  When,  at  the  desire 
of  Dr.  AbarbancU,  Jr.,  I  visited  the  patient,  November  16, 
185d,  tliree  months  after  the  beginning  of  the  malady,  no 
eaeential  cliange  had  taken  place  in  his  condition  as  above 
described ;  the  left  arm  could  not  be  moved  from  the  side  of 
the  body,  the  M.  deltoideus  sinist.  was  lax,  the  right  thigh 
oould  1)6  only  slightly  raised,  the  leg  could  not  be  extended ; 
etanding  and  walking  were  imi>o?sible ;  the  quadriceps  fem. 
dext.  and  the  glutiei  were  lax  and  slirunken.  An  examina- 
tion of  tJie  electric  condition  of  the  paralyzed  muacles  showed 
the  electro-muscular  contractility  and  sensibility  of  the  left 
deltoideus  lowered,  of  the  remaining  nmscles  of  the  upper 
part  of  the  arm  nonnal ;  in  the  quadriceps  fem.  dext.,  how- 
•ver,  this  reduction  of  contractility  and  sensibility  was  found 
fiu* greater;  the  right  ghiUti  also  reacted  more  poorly  than 
the  left.  The  temperature  of  the  paralyzed  arm  and  leg 
showed  no  remarkal)le  variation.  Accordingly,  a  favorable 
prognosis  could  be  made,  although  a  treatment  of  long  dura- 
tion, e*{HX'ially  of  the  paralyzed  ]eg,  was  to  be  anticipated. 
In  point  of  fact,  at  the  end  of  Jannary — !it\er  twenty  sit- 
tings— the  little  patient  could  already  raise  ^vith  ease  and 
make  use  of  tlie  afiected  arm,  though  it  was  soon  fatigued. 
Fn>m  the  middle  of  June — after  forty-two  sittings — he  could 
Btand  upright  when  supported  on  both  arms,  and  from  the 
bi^inning  of  August — after  fifty-four  sittings — he  could 
stand  a  longer  time  without  ."uiqMirt.  After  the  sixty-eighth 
Bitting — OctolKrr  23d — Paul  could  widk,  when  led  by  the 
right  ann,  across  the  room,  tliough  in  so  doing  he  set  down 
Ujo  right  foot  much  out  from  the  line  of  the  body.  After 
the  seventy-fourth  sitting — December  26th — whenever  he  fell 
be  could  rise  without  help,  and  could  walk  up  and  down  the 
1» 
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room  alone,  though  still  with  uncertain  steps ;  he  set  the 
right  foot  to  the  fltujr  in  a  natural  manner ;  he  could  raise 
the  thigh  freely  and  exteufl  the  leg  with  energy ;  the  atwimi- 
lative  and  reactive  power  of  the  muBcles  had  improved. 
The  few  8n1)sequent  sittings  served  to  give  aiiditional 
strength  to  the  leg. 

But  other  cases  were  not  so  fortunate  in  result  as  those 
above  de8cribe<l.  In  many  cases,  where  important  miiscles 
have  suffered  atrophy  and  a  complete  loss  of  electro-mus- 
cular contractility,  all  that  can  be  hoped  for  is,  at  best,  an 
improvement  of  condition  by  means  of  the  electric  irriUition 
of  the  muscles  still  capable  of  reaction ;  in  others  not  even 
80  much  as  this  can  be  attained. 

Case  19. — Clara  S.,  a  healthy,  blooming  child,  from 
Russian  Poland,  when  two  years  and  a  half  ohl  fell  from  a 
carriage  and  wounded  the  skin  of  her  right  thigli ;  the 
injury,  however,  was  so  insignificant  that,  a  few  days  after, 
she  was  able  to  walk  about  without  hinderance.  Alxtut  three 
weeks  later,  without  known  cause,  a  light  fever  appeared, 
which  confined  the  child  to  her  bed  for  eight  days.  When 
she  was  again  able  to  rise,  her  parents  remarked  that  the 
right  leg  was  paralj'zed.  Tliey  ascribed  this  effect  to  her 
fall  from  the  carriage,  and  hoped  that  with  rest,  invigorating 
washes,  etc,  the  normal  power  of  movement  would  return. 
Instead  of  this  result  following,  the  leg  became  more  and 
more  emaciated,  grew  cold,  lax,  and  wholly  useless.  At  the 
request  of  Gteh.  Rath  Mitscherlish,  on  the  7th  of  September, 
1858 — about  six  months  after  the  accident — I  visited  the 
child.  The  right  leg  was  not  shortened,  but,  in  respect  to 
temperature  and  assimilative  power,  differed  very  greatly 
fhini  the  left-  The  child  could  neither  go  nor  stand  alone, 
nor  accomplish  any  movement  of  the  leg  except  a  slight 
elevatiim  and  adduction  of  the  thigh.  The  knee-joint  waa 
relaxed,  the  leg  and  ffMjt  inoliiie<l  ontward ;  in  a  standing 
posture  the  right  leg  was  depressed,  and  the  vertebral 
column  was  bent  somewhat  to  the  right ;  when  the  patient 
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lay  face  downward,  the  vertebra]  column  was  perfectly 
straight.  As  to  the  inuBcles,  the  Mm.  sacrolumbalis  and 
longissimus  dorsi,  and  the  glutaei  of  the  right  side  acted 
with  much  less  power  than  the  homonymous  once  of  the 
left ;  the  reaction  of  tlie  M.  quadriceps  femoris  was  still 
worse,  and  it  failed  altogether  in  the  extensors  of  the  foot, 
the  Mm.  tibialis  ant.  and  post.,  and  the  peronseus.  A  very 
tmfavorable  prognosis  had,  therefore,  to  Ijc  made,  and,  in 
fact,  though  the  little  patient,  on  December  31,  1858,  after 
thirty-four  sittings,  could  stand  alone  and  could  raii-e  the 
thigh  a  little  higher  from  the  floor,  and  thus,  when  led, 
could  walk  with  more  ease,  still  not  the  least  favorable 
change  was  ol)8ervable  in  the  leg ;  on  the  contrary,  the  1^ 
and  foot  were  blue  and  cold,  and  were  covered  with  chil- 
blains and  deep  ulcers,  which,  notwithstanding  all  applica- 
tions, were  not  healed  till  the  end  of  February.  From  tlus 
time,  in  order  to  use  the  nm^tcles  as  much  as  possible,  the 
patient  wore  on  the  joints  of  her  hip,  knee,  and  foot  an  ad- 
justable apparatus  adapted  to  the  purpose,  and,  by  the 
continued  use  of  electricity — three  times  a-week — the  use 
of  the  Waldwoll  baths,  and  by  rubbing  of  the  skin,  she 
improved  so  much  that  when,  at  the  end  of  May,  after 
ninety-six  sittings,  she  went  to  Rehme,  the  reaction  of 
the  dorsal  muscles,  the  gluta;i,  and  the  quadriceps  femoris 
was  greatly  increased ;  these  muscles  had  augmented  in 
size,  tJie  temperature  of  tlie  leg  was  higher,  the  walk  more 
free  and  secure,  and  the  elevation  of  the  leg  easier ;  the 
knee  was  still  stifl',  and  the  leg  and  foot  bent  consider- 
ably outward.  The  Sool  Itaths  of  Rehnie,  which  were 
employed  for  six  weeks,  and  added  to  the  general  strength 
of  the  leg,  had  but  little  influence  upon  the  power  of 
motion,  and  thus,  when,  on  the  4th  of  August,  an  ex- 
amination was  made,  no  observable  contraction  of  the  mua- 
clea  of  the  leg  and  foot  could  be  traced,  even  on  the  applica- 
tion of  a  strong  current.  When,  at  the  end  of  September, 
after  one  hundred  and  twenty-five  sittings,  the  patient  left 
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Berlin,  while  all  other  movements  were  more  developed, 
thougli  the  leg  was  tlirown  out  low  in  walking,  the  t'lMit 
much  lees  inclined  outward,  and  the  variation  of  the  tem- 
perature of  tlie  two  leg?  nnic'h  le;-8  marked,  still  the  bend  and 
turn  <if  the  foot  outward  or  inward,  or  even  to  execute  the 
slightest  movement  of  the  toes,  was  not  yet  practicable,  and, 
on  application  of  a  stronp  currcTit,  only  a  very  weak  reaction 
of  tlic  atfected  muscles  was  perceptible. 

Casb  20, — Richard  G.,  a  year  and  three-quarters  old, 
was  ill  for  about  five  months  with  li;^ht  flushes  of  fever, 
which  sometimes  confined  tjie  little  patient  for  a  few  days  to 
his  1>eil,  but  paase*!  away  witliout  leaving  any  trace,  until,  a 
few  weeks  alYer,  his  parentis  obocrvetl  tliat  the  child  played 
with  the  right  hand,  but  did  not  use  the  right  arm.  They 
Boon  also  perceived  a  marked  emaciation  of  this  j)art,  and 
(January  27,  1862)  brouglit  tlie  child  to  me.  The  boy 
wa*  etrf)ng  und  hearty ;  the  right  forearm  and  hand  normal ; 
the  right  arm  sommvhat  emaciated;  the  deltoideua  in  a 
condition  of  complete  atrophy;  the  ligaments  were  relaxed 
to  BJU'h  a  degree  that  tlio  humerus  could  be  luxated  in 
every  direction.  Upon  direct  excitement  a  slight  reaction 
of  the  anterior  part  of  the  deltoideus  was  indeed  still  mani- 
feste<l,  though  an  electric  treatment,  carried  on  for  an  un- 
usually long  time,  had  not  the  slightest  result;  and  never 
in  any  similar  case  of  great  relaxation  of  the  lig.  capsnlaro 
humeri  and  its  accessory  ligaments,  have  I  witnessed  a  favor- 
able issue. 

[Oroaxic  IicrAXTiLi  fiSULLma. — The  (ubject  of  Infantile  PknlvtU  tf  of 
Tery  gre«t  importance  both  on  account  of  the  frequency  with  which  cases  oo- 
car,  kud  the  difficult)-  which  uttcude  their  cure.  In  the  generality  of  inslAncea 
the  dlMaae  is  allowed  to  take  it«  own  coutm  from  a  miatakcn  lilea  that  nothing 
can  be  done  toward  it«  arrett.  Seror*!  yearn  ago,  however,  I  pointed  onl  th« 
true  melJiod  of  treating  the  wor«t  ca«v«  of  the  aflVction  In  question.  TiM 
method  conaisU  in  Uiv  imp  of  the  direct  gnlvanio  current. 

la  the  Jfiiw  Turk  Jfniical  Journal  for  Oecemlter,  188S,  I  reported  the  fol- 
lowing oases : 

Can  L — H.  J.,  male,  aged  five  years,  came  under  my  oar«  April  19th,  IMS, 
to  \m  treated  for  paralysis  of  both  lower  extremities.    During  the  prerioua 
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A  similar  paralysis  of  the  lower  extreraitiea  occurs  in 
rare  cases  among  ailultti,  occasioned  either  by  the  influence 
of  some  exantheraatic  action,  or  other  unknown  cause.    The 

aummer  the  child  had  suflpred  from  whoopin<;-cough,  and  when  the  dUease  was 
at  1(8  height  motion  and  sensation  were  suddenly  lost  in  both  legs,  from  the 
hip*  down.  Medical  advice  wan  at  once  obtainwl,  and  rarious  meaaures  were 
in  consequence  adoptod,  without  anr  material  benefit.  S<.>a-bathiug  wag  then 
recamuuended,  and  this  wna  faithfuIlT  pcr»i8t«d  in  for  several  months,  with  the 
rMuIt  of  rc«lorin|E;  scnsibilitT  to  both  limbs,  and  motion  to  the  muscles  of  the 
IhlghSL  Since  then  utrTchnia  had  been  administered,  both  by  the  stomach  and 
b^  (obculaneous  injections,  without  the  least  improvement  being  cHi-cted. 
f  pen  examination  with  the.iestbceiometcr  I  found  the  icnsibilitr  of  both  limbs 
tolerably  good.  The  mercury  of  a  delicate  thermometer,  the  bulb  of  which  was 
applied  to  the  thigli,  stood  at  90°,  while  below  the  knees  the  tcmperaturo  was 
but  8S*.  The  child  was  able  to  flex,  extend,  rotate,  abduct  and  adduct  the 
thighs,  and  to  flex  and  extend  the  legs.  There  was  no  power,  however,  over 
th»  feet,  and  upon  careful  examination  I  could  not  find  that  a  single  mudcio 
•itnatrU  below  the  kaces  wiw  cu|mlile  of  contracting  from  strung  ioductinn  cur- 
nota.  Both  log?  were  alrophliHl.  They  were  of  the  game  site,  being  at  the 
hkli^t  part  six  aud  a  qunrti-r  inches  in  circumference. 

Aside  frtiin  the  panlysiK  the  child  uppearctl  to  be  in  good  health,  \la  ap- 
petite was  good,  there  was  no  pnin,  and  it  slept  well  at  night. 

I  directed  that  night  nnd  morning  both  legs  ehnuUI  be  put  up  to  the  kneea 
la  water  of  the  temperature  of  Uu',  nml  kept  there  for  twenty  minutes  ;  that 
they  should  then  be  well  rubbed  for  half  an  hour  with  a  coarse  towel,  and  the 
tnoitcles  kneaded  for  the  same  period  ;  the  child  woa  also  to  be  brought  to  me 
three  times  a  week  for  faradisation. 

This  treatment  vixi  continued  for  three  weeks  with  but  little  if  any  benefit. 
During  this  time  I  hiid  continued  to  use  very  strong  induction  currents  for  fif- 
teen minuirs  to  each  leg  three  times  a  week.  The  machine,  which  was  very 
powerful,  was  put  iu  acliim  by  u  Imtlery  consisting  of  three  Smce's  cells.  Thi; 
cnrrvnt  excited  cnuseil  tlio  most  intense  pain,  but  did  not  produce  the  slightest 
apparent  contraction  in  any  muscle.  I  then  determined  to  make  use  uf  the 
eoiutant  curreJit  derived  from  a  voltaic  pile  of  one  hundred  pairs — and  conse- 
qatotly  possessed  of  great  intensity.  The  poles  were  applivil  first  to  the 
tlMaUt  anticus  of  the  right  leg.  The  instant  the  circuit  was  made  tiie  foot 
moved  up.  By  cuntintting  the  experiment,  I  found  that  coutractiuns  could  bt 
Indneed  in  every  muscle  of  both  legs.  I  then  had  an  arrangement  constructed 
for  making  an>l  breaking  the  circuit  rapidly,  and  persevered  with  the  treatment 
doily  for  a  week.  During  the  whole  of  this  period,  at  every  trial  oontractiont 
wen  invariably  induced  in  every  muscle  upon  the  circuit  bang  made  and 
brakoL  The  warm  water  frictions  and  kneading  were  also  continued.  I  now 
ftotd  tliat  the  temperature  of  the  legs  below  the  lutees  wu  80",  and  that  the 
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paralysis  in  such  cases  is,  of  course,  subject  to  such  modifi- 
cations as  the  completed  structure  of  the  bo<lj  would  induce. 
Among  these  are  the  following :  1.  "  As  the  1x>ne8  of  the  adult 


circumference  w&8,  at  Ibe  fonner  place  of  meaiuremcnt,  aeren  and  oii«-«lgt>th 
inches.  The  facta  that  the  toes  could  now  be  Blightlr  flexed  and  eitcndi'd  br 
Toluntarv  efforts,  and  tiiat  there  was  eorac  little  power  orer  the  gustroonomll 
musclcR,  assured  me  that  the  cure  would  ultimntcly  be  complete.  In  thia  bop« 
I  waa  not  diaappointed.  Amendment  continued,  and  on  the  ITtb  of  August, 
when  I  saw  the  child  for  the  la^t  time  profexaionallj,  power  over  all  (he  mui- 
elea  of  both  legs  wna  almost  completolr  restored.  Very  feeble  induction  cur- 
rents now  caused  coutmction.  The  tibialis  anticue  was  still,  however,  weak ; 
but  I  have  no  doubt  that,  b;  exercise,  it,  as  well  as  all  the  rest,  will  beoome  well 
nourished  and  strong.  At  this  date  the  circumference  of  the  lega  waa  eight 
and  a  half  inche^  and  the  trmpernlnre  90°. 

Caex  II. — H.  W.,  female,  aged  three  years,  waa  brought  to  ine  Dec.  tth, 
1804,  Buflering  under  paralysis  of  the  right  lower  extremity,  the  consequence 
of  a  fever  with  which  she  had  been  affected  the  previous  summer.  Upon  ex- 
amination, I  found  the  temperature  of  the  leg  below  the  knee  six  degrees  lower 
than  that  of  the  other  limb.  The  circumference  at  the  fullest  part  of  the  calf 
was  nn  inch  less :  sensibility  wns  obto.^e,  though  not  entirely  abolished.  With 
the  exception  of  the  flexor  brevis  digitorum,  there  was  complete  paralysis  of  all 
the  muscles  which  act  upon  the  foot  and  toes.  There  was  not  the  slightest  coo- 
tracticm  produced  in  any  other  by  strong  induction  currvulii. 

Previous  to  tny  seeing  the  child,  faradisation  hud  been  impcrfeolly  used, 
■nd  (Ttrj-chnla  and  stimulating  liniments  hnd  been  employed  without  any  good 
effect.  The  opinion  was  expressed  by  several  eminent  phyaioUna  that  a  cure 
wa«  impossible. 

I  determined  to  make  oso  of  very  powerful  induction  carrent«,  hot  water, 
rubbing  and  kneading,  is  in  the  cose  described.  I  continued  these  Diea^oree, 
■nd  by  the  27th  there  was  very  considerable  amendment  Faradisation  had 
bean  employed  at  intervals  of  two  or  three  days  throughout  the  interval.  The 
temperature  of  the  leg  had  Increased,  and  contrautioua  of  the  extensor  muscle* 
of  the  foot  and  toes  could  be  excited  to  >  slight  extent  There  waa  no  incresM 
of  voluntary  power. 

On  the  SOth  of  January  I  applied  a  battery  to  the  limb,  consisting  of  a  plate 
of  zinc  and  one  of  silver,  connected  by  an  insulated  wire.  The  sine  plate  waa 
kept  in  contact  with  the  tliigh,  while  the  silver  plate  was  placed  on  the  anterior 
part  of  the  leg.  The  urTangeineiil  wis  worn  constantly  (br  several  weeks, 
while  the  other  nicnsure*  were  nut  diKcntitintieit.  Ry  the  first  of  March  there 
was  a  very  decided  improrcment  manifested  in  all  the  symptoms,  and  there  Was 
an  undoubted  Inciva^e  of  voluntary  power.  Still  Ibe  contractiona  caused  by 
the  induceil  current  «ere  very  reel>U%  uuil  In  some  of  the  muscles,  as  the  tibiitlls 
unlkus  and  prronri,  could  not  be  excited  at  alL    1  therefore  delenuiniHl  tc 
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are  fully  deyeloped,  tliat  retardation  in  the  stmctural  growth 
of  the  afl'ected  members,  which  may  occur  in  cases  of  infantile 
spiral  paralysis,  has  here,  of  course,  no  place.  2.  In  con- 
nuke  <ue  of  a  more  powerful  continaed  current,  and  had  the  battery  eoDStructcd 
wbidi  hai  been  referred  to  in  the  hutorr  of  the  prerioua  case.  As  soon  as  the 
]>oIm  were  applied  to  the  akin  over  the  tibUUs  anUcus,  this  muscle,  and  others 
in  contact  with  it,  contracted  poverfuUr.  The  peronei  also  acted  well  under 
its  iuliaence.  I  coDtioued  to  make  and  break  the  circuit  over  diflcront  points 
of  the  leg  for  fifteen  minntes,  every  time  caosing  strong  muscular  contractions. 
The  treatment  was  carried  on  three  times  a  week  till  the  1st  of  June,  at  which 
ttiM  voliutary  power  was  restored  to  every  muscle  of  the  leg  and  foot.  The 
tftdalia  anticos  and  peronei  were  still  feeble;  but,  with  all  the  others,  bad  be- 
come rcsponsiTe  to  induced  curreota.  During  the  months  of  June,  July,  and 
August  the  child  was  sent  to  the  coast,  and  sea-bathing  was  used  every  day. 
During  this  period  no  electricity  was  employed.  It  waa  resumed  again  on  the 
111  of  September.  By  the  20th  of  October  the  little  patient  was  almost  welL 
Tb«  posterior  muscles  of  the  leg  and  those  on  the  side  of  the  firat  were  perfectly 
fCflored  ;  the  extensors  of  the  toes  were  nUo  quite  powerful,  and  the  peronei 
acted  well ;  the  tibialis  anticns  was  the  only  one  which  was  not  entirely  sub- 
ject to  the  action  of  the  will.  The  temperature  of  the  leg  was  not  appreciably 
'  below  the  other ;  it  bad  not,  however,  regained  its  full  size,  though  it  gradually 
boprored  in  this  respect.  The  lameness,  which  at  tint  was  very  well  marked, 
waa  now  scarcely  perceptible,  and  was  entirely  obviated  by  a  brace  which  pre> 
Tcnlcd  her  dropping  her  shoulder — a  habit  she  had  acquired  through  the  limbs 
being  waak.  Galvanism  and  faradisation  were  still  continued  once  a  week  to 
Um  tibialis  anticus. 

Boon  afterward  I  lost  sight  of  the  patient,  in  consequence  of  my  going  to 
Bcrope,  anil  do  not  know  what  is  her  present  condition. 

Oaax.  III. — W.  S.,  male,  aged  four  years,  was  place<J  under  my  care  Sep- 
lanbar  2d,  186S,  with  complete  paralysis  of  the  left  deltoid  muscle,  which  bad 
^■itated  for  over  a  year,  and  which  had  ensued  upon  an  attack  of  meaalea,  at- 
Mndod  with  great  pain  in  the  buck.  Originally  the  whole  extremity  bad  been 
paralyied,  but  the  other  muscles  rcooverwl  their  contractile  power  in  a  few 
ilayt.  At  the  time  I  saw  this  child  they  all  responded  actively  to  induced  cur- 
rants exeept  the  deltoid,  which  was  absolutely  devoid  of  all  irritability.  The 
ann  could  not,  therefore,  be  raised  from  the  side.  The  muscle  was  shrunken, 
and  liia  ahoulilcr,  in  ciittsc<|ucnce,  Miuch  flnttened. 

X»  I  have  Knid,  iiiduri'<l  currents  failed  In  pr<.Hliicc  the  slightest  action  in  the 
■foaele,  and  though  I  spplie<l  the  i\ill  iKiwer  of  an  induction  appamtos  of  much 
grcBtor  Btrangth  than  Duchcnnc's  or  Rhumkorf 's,  or  any  other  I  have  ever  s«cn 
lued  In  medicine,  no  petveptiblo  result  followed.  Cpon  applying  the  direct 
ctirrtnt  of  my  voltaic  pUe,  a  strong  contraction  ensued,  and  stntilar  actions  fol- 
i«tr«l  oo  aaob  formation  and  rupture  of  the  circuit     This  treatment  was  coik- 
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sequence  of  the  adult's  p-eater  energy  of  will,  impelling  him 
to  bring  into  action  muBcles  which  can  be  made  to  perform 
the  duties  of  the  paralyzed  ones,  as  well  as  in  oonsequenoe 


tioued  three  times  »  week  till  tlio  24th.  At  this  time  alight  morcineiit^  oould 
be  accomplished  by  the  exercise  of  the  will.  Induced  currents  were  now  u»ed 
with  the  cScct  of  causing  strong  contractions.  Amcodnicnt  continued  to  take 
pUce,  and  by  the  10th  of  October,  the  muscle  had  acquired  nlmunt  iu  lUll 
power.  The  child  could  raise  the  arm  Trom  the  side  with  ease,  and  hold  it  in 
this  position  for  half  a  minute.  The  atrophy  had  also  nearly  di(app«ared.  The 
treatment  was  now  discontinncd,  and  gymniLtiic  exercises  recommended. 

Tlic  Toltaio  pile  used  was  the  one  figured  and  described  on  page*  98  and  99 
of  this  treatise. 

Now,  this  form  of  paralysis  occurring  in  young  children  is  that  which  Ril- 
liet  and  Barthuz '  hare  described  as  the  Paralifiiit  atmiitlU  dt  rm/anne,  and  to 
which  Duehennc*  lus  given  the  name  of  Paralgiie  airo/Jiiifiu  i/niiMtnue  dt  Tot- 
/once.  Previous  to  the  writings  of  these  authors,  the  affection  in  questinn  wa« 
not  distinctly  recognized  as  a  separate  disease,  but  was  confounded  with  ■ 
mach  less  scrioug  disorder.  Thus  Dr.  West '  described  it  tolerably  irclt  in  a 
paper  on  the  iiaralysis  of  infants,  but  regarded  it  as  a  variety  of  disca.<te  which 
appeared  under  two  otiicr  forms,  one  of  which  «°as  congenital,  and  tbn  oihi-r 
of  BubBequent  oripn.  Both  of  these  were  not,  in  hia  opinion,  of  any  «erious 
character.  The  other,  which  was  much  more  severe,  occurred  generally  in 
debililated  children,  and  without  exhibiting  symploou  of  any  disorder  of  the 
brain.  Recovery  was  often  only  partial,  and  though  the  general  health  some- 
times became  robust,  the  affected  limb  remained  powerless  and  wasted  away. 

Dr.  Kennedy*  wrote  two  very  excellent  memoirs  on  a  form  of  temporary 
paralysis,  to  which  he  had  observed  children  to  be  liable.  This  came  an  very 
suddenly,  and  di»appeared  in  a  few  days  under  appropriate  treatment. 

Dr.  Handfield  Joncj'  has  recently  related  the  details  of  several  caaes  of  this 
temporary  parulysifs  and  a  number  of  similar  ones  have  been  onder  my  own 
chai|^  All  recovered  nnder  the  use  of  strychnia  and  iron,  combined  with 
mild  fkndaic  currents  applied  to  the  alTected  limbs, 

Dncbenne,  in  the  work  to  which  rcferenoo  has  been  made,  describes  the 
affection  now  under  notice,  with  much  minutcnets,  both  as  regards  its  symp> 
toBU  and  pathology.  Aa  the  name  he  gives  it  indicates,  he  considers  it  to  c<m- 
•iat  eaaeDlially  In  atrophy  of  the  muscles,  attende<l  with  fatty  degeneratloa. 
That  this  Utter  is  almost  always  the  condition  of  the  mtuolea,  I  am  very  sure ; 


■  Traill  eJInlqne  ot  pratlqae  i\n  Maladies  de  rSoBuioe.    Paris,  1661,  L IL,  p.  ■>. 

■  !)<>  1'  Beet  rlHtlon  locolla^r.  tic    Paris.  1861,  p.  9T8. 

•  Urdlcol  Osutlr.  Si-pL  8,  laU. 

•  "Dublin  Mi-<lluU  Prwi,"  Si^tit.  W,  IMI,  and  "DubUo  Quarterly  Joomal  of  Medl- 
dn«,"  Ki-hnuiry.  ISBO. 

•  CUolcal  OtMcrvatloos  on  PuncUoaal  ^ervoos  Dtsoidsrs.   Am.  ■dtltoa,  Un.  p.  tt 
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of  the  greater  firmness  and  resisting  power  of  the  ligjunents 
of  the  adult,  secondary  deformities  are  not  developed  to  the 
same  extent  as  in  the  spinal  paralyses  of  children.    3.  As  in 


at  tbt  Mine  time,  my  experience  leads  me  to  the  conclosioa  Uiat  the  conTenion 
of  the  niuKcuUr  tiMue  into  fat  iit  not  b  neceSMry  accompaniropnt  In  the 
article  frnra  which  I  hare  quoted  the  foregoiitg  ca«eR,  I  stated  that  I  vas  dis- 
{Kxed  to  rr^ni  it  a<  an  affection  in  which  the  musclre  become  atropliied  and 
lo«e  their  irriinlillity  without  neceisaril)'  undergoing  fatty  degcnenttion.  Fur- 
ther exiwTience  hiis  confirmed  me  in  thi^  opinion.  As  a  rule,  however,  there  is 
no  doubt  of  the  correctness  of  Dachenne's  view  in  relation  to  the  pathology  of 
the  diaease. 

According  to  this  author,  the  principal  phenomena  which  characterize  what 
I  have  designated  organic  infantile  paralysis,  are  paralysis,  atrophy,  and  in 
tome  muscles  a  more  profound  lesion — fatty  degeneration,  or  substitution.  The 
fact  thai  Duchenne  himself  thus  admits  that  this  la^t  condition  i^  not  invari- 
able, i?  a  serious  objection,  even  if  there  were  no  others,  to  the  term  which  ho 
has  a|rplied  to  the  disease.  lU  length  ami  the  difficulty  of  rendering  it  into 
ordinary  Knglirtb,  have  aided  in  inducing  nae  to  propose  the  name  which  stands 
at  the  head  of  this  article. 

(•rganic  infantile  pantlynis  is  gencnilly  preceded  by  febrile  excitement  and 
pain  in  the  Imcls.  This  puin  marks  the  scat  of  the  disease  of  the  spinal  cord, 
to  mhich  the  paralysis  of  the  muscles  la  due.  What  the  exact  character  of  tliis 
spinal  affeciion  may  be,  cannot  genei:«ll7  be  determined.  In  one  instance, 
when  I  had  the  opportunity  of  making  a  post-mortem  examination  and  of 
iaspccting  the  condition  of  the  cord,  t  found  a  cicatrix  partially  filled  with  k 
rtrj  small  clot.  The  paralysis  in  this  case  was  situated  in  the  left  lower  ex- 
lz«nlty,  and  had  begim  four  years  previously.  The  lesion  existed  in  the  lower 
part  of  the  dorsal  region,  in  the  left  anterior  column.' 

In  some  cases,  doubtless,  the  membranes  of  the  cord,  only,  are  affected, 
■ad  the  condition  may  be  one  of  simple  congestion  or  of  inflammation,  which 
gsusfally  appears  in  a  chronic  form.  In  others  the  substance  of  tlie  cord  ia 
diseased.  When  the  disease  of  the  cord  or  itd  iiiembranes  wholly  or  in  part 
disappears,  so  long  a  time  has  generally  elapsed,  that  the  contractile  power  of 
the  muscles  is  lost,  atrophy  has  begun,  and  fatty  substitution  is  often  going  on. 
The  affection  is  then  entirely  muscular.  The  nerves  are  not  apparently  im- 
pdgrsd  in  the  integrity  of  their  functions;  sensibility  is  not  materially,  if  at  all, 
Immirt  There  is  simply  mal-nutrltion  of  the  muscles,  not  dae  to  any  inability 
of  the  nerrfs  to  transmit  impressions,  but  to  the  fact  thnt,  from  central  dis- 
SMC,  liis  proper  stimulus  has  not  been  seat  through  the  nerve*  of  the  affected 
parts  to  the  mtisclcs,  for  so  long  a  time,  that  the  latter,  having  lost  the  power 
of  being  excited  by  their  natural  motor  influence,  arc  incapable  of  recovering 
Ihdr  tone  and  healthy  condition. 

Xtry  early  in  the  oourrc  of  th«  disease,  the  elcotrio  contractility  of  the 
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lyzed  ones,  a  striking  liypertropbj  of  tlieee  muficles  is  in- 
duced. 

Among  other  cases,  the  followiug  have  ikllen  under  my 
observation : 

n\yti»  for  over  two  yean.  Oll-globules  are  9ttD  along  ilie  conne  of  the  fib- 
rillie,  these  latter  arc  irregoUr  and  toru,  luid  ihv  trauKvcrec  Ktn»  are  becoming 
dim. 

In  figure  2u  a  still  more  adTaaced  atage  it  slioim.  Thia  rut  reprecenta  • 
portion  ot  the  lumio  muscle  taltvD  from  tliu  lower  part  The  Iranaverw  strUa 
bare  nearly  disappeared,  oil-globulea  are  seen  in  large  numbcra,  and  favcor- 
puaclee  are  also  abundant 

Fi(J.  20. 


In  figure  21  the  progreM  of  the  diaeate  !i  well  sliown.  The  lower  margin 
of  the  specimen  ia  a  maaa  of  (at-globules,  and,  throughout  the  whole,  th«  tiana- 
rerae  itriie  are  ahacnt 


no.  SI. 


Ib  flgnn  SS  a  portion  uken  from  the  tame  muacle  one  month  after  thv 
jfl«yH»ig  iperimeni  were  Kmored,  is  shown.  The  transrerte  itri«  arc  entirely 
gone,  and  the  muacle  it  a  mats  of  oil-globuloa  and  faVTeaielM. 
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Case  21. — Tlie  two  barons  Von  H.,  twin-brothere,  well- 
bnilt,  fine,  large  men,  uniformly  healthy,  in  their  eighteenth 
Tear,  simultaneously  fell  sick  with  the  measles.  These, 
having  nm  an  apparently  favorable  course,  were  followed  in 


Fie.  M. 


Fignre  28  reprc«eDl8  a  piece  of  the  same  muscle  sii  weeks  later.     It  is  now 
biag  more  thin  a  naas  of  connective  tissue,  the  fat  being  almost  eatirelj 
■bMrbad,  no  trangrerse  or  longitudinal  stris  are  to  b«  peroeired. 


Fra.  as. 


Bat,  at  I  MiJ,  there  is  not  thi»  neoes^nrT  degeneration  In  eTery  caM  of 
orgatde  Infantile  paralriia.  In  two  cases,  which  had  lasted  otct  four  years, 
and  wUcb  were  clearly  due  to  spinal  disease,  I  found  the  structure  of  the 
bmkI«  unchanged.  Tliere  were  atrophy,  loss  of  electric  contractility,  and 
(wioelion  of  temperature ;  but  erery  specimen  of  the  affected  muscles  that  I 
cuniiued  showed  no  change  from  the  normal  character.  In  erery  other 
nspect,  the  symptom!!  were  similar  to  those  observed  in  ordinary  cases  of  the 
dsaase.  Improrcment  was  very  slow,  but  finally  every  muscle,  except  the  reo- 
tits  reuoris  in  one,  and  the  tibialis  amicus  of  the  other,  recovered,  and  the 
chDdrea  were  enabled  to  walk.  The  affectioa  in  both  cmm  waa  confined  to 
tha  left  lower  extremity. 

I  am  hmce  led  to  the  conclusion  that  fatty  degeneration,  though  the  ordl- 
'  ratolt  of  organic  infantile  paralysis,  is  not  an  invariabU  cooNqaflDoa 
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both  with  a  paralysis  of  the  legs,  inducing  a  constantlj  in- 
creasing emaciation  of  those  parts.  When  I  visited  them, 
which  was  not  till  they  had  reached  their  24th  year,  the  cir- 

Tbe  treatment  of  the  disease  consists  in  the  use  of  general  and  local  means. 
Of  these,  the  latter  are  of  much  the  greater  importance,  especially  after  the 
spinal  affection  has  in  a  manner  subsided,  and  the  disease  is  chiefly  manifested 
in  the  paralyzed  condition  of  certain  muscles. 

During  the  acute  stage,  there  is  nothing  of  so  much  efficiency  as  rest  in 
bed.  I  know  of  no  medicines  Trhich  are  capable  of  producing  any  specific 
action  on  the  spinal  cord  at  this  time,  and  even  after  the  spinal  affection  has 
become  more  chronic,  the  means,  mainly  to  be  relied  upon  are  those  which  ar« 
applicable  to  the  local  trouble  of  the  muscles.  It  is  to  these,  therefore,  that  I 
shall  particularly  ask  attention. 

Strychnia  is  useful,  because  it  is  capable  of  acting  as  a  general  stimulant  to 
the  nervous  system,  and  is,  moreover,  a  tonic  to  the  muscles.  I  generally 
prescribe  it  in  union  with  iron  and  phosphoric  acid,  according  to  the  following 
formula :  R.  strychnia  gr.  1 ;  ferri  pyrophosphatis  3  ss,  acidi  phosphorid 
diluti   I  88,  syrupus  zingiberis  ^  iiiss.  M.  ft  mist 

Of  this  a  teaspoonful  may  be  given  three  times  a  day  to  a  child  of  four  yean 
old  or  over ;  half  the  quantity  will  be  enough  for  a  younger  child. 

The  immediately  local  means  of  treatment  are  those  which  are  calculated  to 
promote  the  nutrition  of  the  muscles,  and  restore  or  augment  thMr  contractile 
power.  The  first  end  is  to  be  obtained  by  causing  a  greater  amount  of  blood 
to  flow  through  the  diseased  parts.  The  second  is  best  effected  by  the  per- 
sistent  use  of  electricity  and  active  and  passive  exercise. 

Under  the  first  head  are  embraced  heat,  frictions,  and  kneading. 

Heat  is  best  applied  by  means  of  hot  water.  A  tempierature  of  from  110* 
to  135°  may  be  used,  and  the  limb  should  be  thoroughly  immersed,  and  allowed 
to  remain  eo  for  half  an  hour;  salt  may  be  added  to  the  water,  with  the  view 
of  augmenting  the  stimulant  effect.  I  think  heat  thus  applied  is  more  effica- 
cious than  when  it  is  used  dry.  The  pores  of  the  skin  are  more  thorou(^ly 
opened,  and  the  tissues  softened. 

Frictions  with  a  dry  towel,  a  flesh-brush,  or  the  band,  are  also  exceedingly 
QsefuL  They  should  be  practised  several  times  in  the  course  of  the  day,  to  the 
«xtcnt  of  reddening  the  skin. 

Kneading  the  muscles  affords  a  means  of  exercising  them,  and  of  increasing 
the  amount  of  blood  in  the  vessels.  They  should  be  pinched  firmly  between 
the  fingers  of  both  hands  to  the  extent  of  producing  some  little  pain.  Under 
this  operation,  they  often  lose  their  fiabbiness  and  become  firm  and  hard. 
Half  an  hour,  morning  and  evening,  should  be  employed  in  this  way.  Under 
the  second  head  are  embraced  the  more  effectual  measures  for  restoring  the  dis- 
eased muscles  to  their  normal  condition,  and  electricity  ranks  first  among  them. 

As  generally  used  in  this  country,  little  or  no  benefit  attends  the  use  of 
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cumference  of  the  thighs  of  each  measured,  respectively,  20 
and  21  inches,  the  circumference  of  the  calves  10  and  10^ 
inches;  the  latter  dimension,  if  the  normal  relation  of  the 

this  agent  It  is  either  applied  in  too  weak  a  form,  or  it  is  employed  in  a  man- 
ner not  at  all  calculated  to  do  service.  I  have  seen  the  current  from  an  induction 
apparatus  passed  through  the  body  of  the  operator  and  brought  to  the  affected 
limb  by  his  fingers  being  lightly  passed  over  the  skin,  and  I  hare  also  witnessed 
what  is  called  "  galvanizing  "  the  patient,  performed  by  the  poles  of  the  machine 
being  held  in  the  hands.  When  the  agent  in  question  is  to  be  used,  the  cur- 
rent should  be  applied  in  such  a  manner  as  to  localize  it  in  the  affected  mus- 
cles, aAer  the  manner  so  thoroughly  elucidated  by  Duchenne.  This  requires  an 
accurate  knowledge  of  the  anatomy  of  the  parts  concerned. 

Wet  sponges  are  to  be  fastened  to  the  electrodes,  the  skin  is  to  be  well 
moistened,  and  the  contact  of  the  sponges  with  the  skin  is  to  be  made  over  the 
points  of  origin  and  insertion  of  the  paralyzed  muscles,  each  being  taken  up  in 
turn.  In  this  way  the  current  is  made  to  pass  through  the  diseased  parts  more 
effectually  than  it  would  otherwise  do.  To  perform  the  operation  with  the 
necessary  completeness,  if  an  extremity  is  paralyzed,  at  least  an  hour  is  required 
for  each  tranet,  two  or  three.times  a  week.  When  I  employ  the  induced  or 
faradaic  current,  I  make  use,  generally,  of  Kidder's  or  Drescher's  induction 
machine.  I  know  of  no  other  induction  apparatus  which  is  so  convenient  and 
so  effectual  as  these.  They  are  sufBcivntly  powerful,  are  not  liable  to  get  out 
of  order,  and  can  readily  be  set  in  action. 

But  there  are  many  cases  of  organic  infantile  paralysis  in  which  the  induced 
enrrent  fails  altogether  to  cause  the  slightest  contraction  of  the  muscles,  no 
matter  what  degree  of  power  is  employed.  That  these  cases  are  not  those  in 
which  the  muscular  tissue  is  entirely  converted  into  fat,  is  very  evident,  both 
from  microscopical  examination  and  from  the  effects  of  the  constant  galvanic 
current  in  causing  motion. 

Before  the  introduction  of  the  faradaic  current  into  practice,  the  direct  cur- 
rent was  used  with  success  by  Humboldt,  Aldini,  Majendie,  Nysten,  and  many 
others,  and  even  after  the  discovery  of  the  principle  of  induction,  it  was  pre- 
ferred by  some  practitioners.  In  this  country,  Dr.  Dcwees,'  of  this  city,  insisted 
opon  its  advantages. 

Remak  long  contended  for  the  superiority  of  the  direct  galvanic  current 
over  the  induced  or  faradaic,  but  Duchenne,  on  the  other  hand,  was  equally 
strenuous  for  the  latter,  and  appears,  so  far  as  Kngland,  France,  and  this  coun- 
try are  concerned,  to  have  carried  a  majority  of  the  profession  with  him. 

Stohrer's  zinc-carbon  battery,  an  instrument  which  I  described  and  figured 
in  the  Quarterly  Journal  of  Psychological  Medicine  for  July,  1868,  and  which  is 
also  represented  on  page  106  of  this  treatise,  is  the  best  form  of  constant  car- 
rent  battery  yet  devised. 

>  New  Tork  Joamal  of  Hedidne,  Hay  and  July,  18«T. 
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tliiglia  to  the  calves  be  as  three  to  two,  waa  accordingly 
four  inches  below  the  true  standard.  The  glntei  rnasdee 
on    the   contrary,    as  the   patients  made  all   locomotorj 

The  emplormnit  of  the  gnlvsnic  cnrront  in  casM  of  panlyRiR,  in  wliicb  the 
faradaic  carrent  ia  iacapable  of  exciting  contraction,  U  bvginning  to  attrnct  the 
notice  wliicli  it  dBservea.  Thiia  Dr.  C.  B.  KadclifTe,  in  hia  article  on  Infantile 
Paralysia,  published  in  tlic  second  rolume  of  RejnoidB't  Sjstem  of  Uedicine, 
uys: 

"  There  are  certain  fomiB  of  ptral;ais  in  which  the  paraljzed  musclea  do  not 
r«act  to  the  most  powerfnl  induced  electric  current,  but  react  energetically  to  a 
galvanic  current  of  low  tension,  slowir  inivrrupte<J,  the  pelUe  cvrrmt  of  Remak. 
The  di«gnoetic  and  therapeutic  bearings  of  this  fact  have  not  yet  been  worked 
out,  but  »o  far  the  therapeutic  pronii:ie  is  good.  The  phenomenon  in  qii(»tiou 
has  been  already  observed  in  several  very  diOerent  cases  ;  in  facial  ptlty  (6rat 
noted  by  Baierlacher) ;  in  certain  cases  of  infantile  paraljrala,  diaoorered  by  J. 
Netlen  RadcUOe,  of  London,  and  Hammond,  of  New  York,  independently  of  each 
other ;  in  certain  coses  of  local  palsy,  for  example,  palsy  of  the  exteusors  of 
the  forearm,  and  of  other  muscles,  from  lead  poisoning  (Bruckner  and  J.  X, 
Rodclifle) ;  in  panilysia  of  the  deltoid,  not  from  Uad  (J.  K.  RadcliSe) ;  in  certain 
cases  of  muscular  atrophy  (J.  X,  RadcUffic);  and  in  pualysia  fh>m  traumatic 
iqjury  of  a  nerve  (Bruckner)." 

It  would  be  tedious  to  describe  at  length  all  the  cases  of  infantile  psralyii* 
which  I  have  treated  wiih  the  direct  galvanic  current.  If  a  contraction  con  be 
Induced  by  it,  recovery  is  merely  «  matter  of  time,  but  if  no  action  of  the  par- 
alyzed muscles  can  be  brought  about,  the  prognosis  must  be  nnfavorable.  Bui 
even  hero  there  is  hope,  for  in  a  cage  sent  to  me  by  my  friend,  Profesaor  W.  IL 
Von  Biiren,  U.  D.,  where,  after  tho  a|)plication  of  the  cunvnl  from  Stuhrer'a 
moehiiie,  no  contraction  could  be  caused  in  a  paralyzed  tibialis  onticus  muscle, 
I  tncoeedad  a  few  days  afterword  ia  producing  very  decided  action  by  the  aama 


a 


In  only  fonr  casea  which  have  eome  under  ray  notice  was  the  disease  so  far 
advanced  as  to  be  in  my  opinion  incurable.  In  tweiity-aoven  no  contractions 
of  the  paralyzed  muscles  could  he  eOccted  by  the  strongest  induced  current*, 
while  the  direct  current  of  feeble  intensity  caused  strong  contractions.  As  t^ 
marked  by  Dr.  Radcltffc  in  the  memoir  already  quoted,  there  appears  to  bo  no 
limit  to  the  prospect  of  recovery  if  the  electric  contractility  of  the  mascles  is 
not  utterly  destroyed.  But  in  most  cases  a  long  time  is  required  to  effsot  a 
cure,  and  even  when  the  muscles  are  entirely  restored,  they  moat  be  recdQ> 
oated  to  the  performance  of  their  i^incttons.  Few  parents  comparatively  hare 
the  patience  to  wait  and  to  devote  the  necessary  time  to  doing  tlielr  part  of  the 
work.  Cnless  there  is  a  reasonable  assuronee  in  rcigard  lo  tliMe  points,  it  Is 
better  not  to  undertAke  the  cone.  It  is  not,  except  in  reocBt  coses,  a  matter  of 
days  or  of  weeks,  but  of  monlbs,  oud  sometimes  of  years.    Bui  even  when  latly 
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inorrements  from  the  hip-joint,  were  developed  to  colos- 
sal proportions,  contrasting  strongly  with  the  emaciated 
legs.     Their  walk  was,  therefore,  very  peculiar.     Ab  the 

(Svgcoenlion  is  goiug  on,  the  disease  may  be  arrested  by  the  proper  use  of  the 
tliMK't  curreiiL 

>1gure  ^t  shows  the  appearaace  of  a  portion  of  muscle  as  examined  by  the 
mloroscope,  October  81st,  18(^6. 

Flo.  34. 


Figure  U  repreeeats  a  {mccc  of  the  same  muscle  from  the  same  part  on  Oe- 
eember  Sd,  six  weclcs  after  treatment  In  the  first,  oil-globules  are  seen  (o 
bare  displaced  the  muscular  tissue  to  a  great  extent ;  the  transTerse  strUe  harv 
disappeared  entirely  from  some  parts,  and  are  faintly  seen  even  where  they  are 
prMenC    In  the  second,  the  quantity  of  fat  is  perceived  to  be  very  much  lea- 

Pto.  v. 


,  and  th<?  stfise  are  very  much  more  numcroii*  and  Jiitinct     Tlii-    .i-\ 
«rUob  was  one  of  paralyois  of  the  left  leg  and  foot,  entirely  recovorcij. 

After  the  power  of  the  will  is  to  some  extent  restored  over  the  musolea,  the 
fnililfrl  enirent  may  be  used  with  more  adrantage  than  the  direct 
It 
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legB  could  only  be  used  as  stilts,  at  every  step  of  the  right 
or  left  foot  there  occurred  a  rotary  movement,  from  behind 
forward,  of  the  right  or  left,  thigh,  which  comraunicated  it- 
self to  the  whole  body,  causing  it  to  turn  at  every  step  tow- 
ard the  one  or  the  other  side.  The  extensor  power  of  the 
leg  was  very  limited ;  the  dorsal  flexion  of  the  foot  and  the 
extension  of  the  toes  were  not  in  the  power  of  the  patients, 
and  but  a  slight  adduction  of  the  toes  possible ;  the  patients 
trod  upon  the  outer  borders  of  the  feet,  and  in  the  Mm. 
tibiales,  consequently,  contorted  forms  were  exhibited.  The 
adductors  of  the  thigh,  as  well  as  the  muscles  of  the  foot, 
were  normally  develo]>ed  ;  on  the  other  hand,  the  extensors 
of  the  knee-joint,  and  all  the  muscles  of  the  leg,  had  suifered 
greatly  in  respect  of  assimilative  power.  The  sensibility  of 
the  skin  and  muscles  was  perfectly  preserved.  The  electro- 
muscular  contractility  was  reduced  in  the  quadricej>6  femoris, 
and  altogether  wanting  in  the  Mm.  peronsei,  the  extensoree 
digit,  comm.,  the  gastrocaemii,  etc.,  but  the  adductors  uf 
the  knee-joint  and  the  toes  showed  a  weak  reaction.  The 
rare  occurrence  of  an  affection  of  this  kind  as  the  result  of 
measles,  together  with  the  simultaneousness  of  its  appear- 
ance in  the  twins,  who  had,  up  to  that  time,  enjoyed  perfect 
health,  gives  good  ground  for  the  presumption  of  a  funda- 
mental anatomical  predisposition  to  the  disease.  An  ek-ctric 
and  tonic  gymnastic  treatmeut,  continued  for  a  year,  had 
no  perceptible  effect.  At  the  present  time,  both  the  twins 
are  incapacitated  for  any  forward  movement. 


The  Intciuit;  of  the  corrent  generated  by  the  iDstruments  I  have  deMrib««l, 
U  rtry  getU.  Thejr  should  not,  thereroro,  be  applied  to  an;  port  of  the  body 
to  vhich  the  fifth  pair  of  Denrea  is  distributed,  as  the  retina  maj  be  injuriotuty 
excited  and  eren  blindness  t>e  produced.  The  induced  current  has  no  luch 
(Act 

Aloag  with  the  galvanism,  pasaire  motions  of  the  Jointa  should  be  mad«^ 
and  the  child  should  be  encouraged  to  direct  the  will  to  the  affected  muscles  H 
often  and  as  powerfitlljr  as  poeaiblo. — W.  A.  H.] 
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J?.  Paraltj»i9  caused  hy  Interruption  in  the  Condxtctmg 
Power  of  the  Spinal  Cord. 

If  the  spinal  cord  is  subject  to  a  considerable  pressure, 
produced  bj  exostoses  or  periostoses,  or  by  a  gradually-form- 
ing curvature  of  the  spine  (as  in  Pott's  disease),  or  by  an 
affection  of  the  fibrous  and  serous  tissues,  the  electro-mus- 
cular contractility  remains  intact,  notwithstanding  tJie  par- 
ulysis,  and  the  affected  muscles  suffer  but  little  in  assimila- 
tive power.  Of  these  paraplegias,  there  is  a  second  and 
highly  important  diagnostic  criterion  —  namely,  the  reflex 
movements,  which  occur  in  the  paralyzed  extremities  when- 
ever the  lower  part  of  the  spinal  cord  is  subjected  to  pres- 
sure or  the  skin  is  irritat«d,  and  sometimes  throxigh  the 
influence  of  cold,  etc. 

Duchenne '  gives  the  following  case,  falling  under  thifl 
head,  with  an  accompanying  dissection  and  report : 

Pierre  Bros,  twenty-one  years  old,  a  robust,  brawny 
water-carrier,  experienced  pains  which  centred  in  the  lower 
part  of  the  back,  and  radiated  up  to  and  embraced  the  lower 
ribs,  preventing  him  from  stooping.  In  the  beginning  of 
January,  1860,  these  were  followed  by  •weakness  in  the  legs, 
and  a  staggering  gait.  On  the  16th  of  February  he  was  ad- 
mitted into  the  Hoiipital  Lariboisi^re.  Both  legs,  and  the 
trunk  below  the  tenth  rib,  as  well  as  the  rectum  and  bladder, 
were  deprived  of  all  motor  power  and  sensibility.  The 
prici  of  a  needle  and  cold  were  ahke  unfelt ;  both,  however, 
as  well  as  lying  on  the  back,  excited  reflex  movements,  which 
the  patient  distinctly  felt.  He  experienced  also  a  sensation 
like  that  produced  by  the  crawling  of  an  insect.  The  proc 
i^in.  of  the  sixth  vertebra  was  evidently  sprung  outward, 
U)d  was  painful  to  the  touch.  Appetite,  digestion,  respira- 
tion, normal;  both  arms  retaining  their  muscular  power; 
the  patient  in  good  spirits.  The  only  occasion  of  the  attack 
was,  as  far  aa  Bros  waa  aware,  the  unusual  exertions  required 

>  Z.  <:,  p.  SOS. 
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for  the  accomplishment  of  kia  regular  work  during  the  Bhort 
winter  days.  On  the  sound  leg  and  on  both  trochanters 
gangrenous  6pot«  appeared,  which  rapidly  increased  in  size. 
The  patient  failed  visibly ;  a  nocturnal  fever  set  in,  followed 
by  necrosis  of  the  femur,  and  the  swelling  of  the  lower  ex- 
tremities ;  the  paralysis  extended  up  to  the  seventh  rib,  and 
on  the  12th  of  April  death  ensued.  Duchenne  had  satisfied 
himself  that  the  muscles  of  the  paralyzed  extremities  retained 
their  electric  irritability,  and  inferred  from  this  the  integrity 
of  the  spinal  cord. 

The  dissection  gave  the  following  results ;  The  vertebrae, 
when  laid  bare,  presented  to  the  touch  a  soft,  fluctuating  sur- 
face ;  in  cutting  through  the  ligt.  vertebrale  ant.,  an  accumu- 
lation of  purulent  matter  was  found ;  the  organization  of  tiie 
sixth  and  seventh  dorsal  vertebras  was  for  the  most  part 
destroyed;  the  adjacent  ones,  from  the  third  to  the  tenth 
dorsal  vertebra,  were  superficially  disorganized;  the  proc. 
spin,  of  the  sixth  dorsal  vertebra  formed  a  sudden  projec- 
tion from  llie  line.  After  removal  of  the  posterior  arches 
of  the  vertebrsB,  the  dnni  mater  and  the  cellular  tissue  were 
found  red,  flocky,  and  swollen.  The  epinal  cord  presented 
to  the  naked  eye  no  perceptible  alteration ;  ita  consistency 
was  unmodified. 

Case  22. — Ch.  K.,  a  woman  of  twenty-eight  yeart,  who 
had  been  for  the  last  ten  years  the  mistresa  of  an  old,  impo- 
tent soldier,  had  experienced  at  times,  in  the  course  of  eevunil 
years,  shooting  pains  in  the  legs,  wliich  frequently  changuil 
their  place.  For  a  year  past  reflex  movements  now  and 
then  occurred,  which,  when  the  patient  lay  on  her  back, 
shook  her  entire  body,  and,  if  she  happened  to  be  on  her 
feet,  jerked  up  the  one  or  the  other  leg,  and  thus  rendered 
walking  unsafe.  In  September,  1866,  a  remarkuble  degree 
of  weakness  was  felt  in  both  legs ;  the  pain-i  became  more 
pemstent  and  rending.  In  November  the  weakness  in- 
creased ;  the  patient  staggered  in  her  walk,  was  apt  to  turn 
her  ankle,  most  frequently  the  right  one,  and  otlen  felL 
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After  an  injudicious  application  of  cold  bandages  to  the 
body,  wliich  excited  no  transpirations,  there  ensued  a  com- 
plete paralysis  of  both  the  lower  extremities,  as  well  as  a 
paralysis  of  the  bladder  and  the  rectum,  and  a  cutaneous  and 
muscular  anaesthesia  of  so  intense  a  degree,  that  the  putient 
did  not  feel  the  prick  of  a  needle,  and  could  give  no  account 
of  the  position  of  her  1^.  Upon  the  internal  use  of  strych- 
nine, the  patient  was,  by  the  end  of  December,  so  far  im- 
proved as  to  be  able  to  extend  the  muscles  of  the  tliighs  a 
little,  and  sometimes  to  feel  tlie  passage  of  urine.  The  men- 
ses were  regular,  and  reinaiued  thus  during  the  period  of  the 
diseaee. 

When,  at  the  request  of  Dr.  O.  Steinriick,  I  visitefl  tlie 
padeut,  February  5, 1867,  the  evidences  of  paralysis  were  still 
all  present;  the  patient  could  not  move  either  the  thighs, 
the  1^8,  or  the  feet ;  the  amesthesia  reached  even  to  the 
navel,  and  was  more  intense  on  the  riglit  side  than  on  the  left. 
When  the  patient,  held  up  on  both  sides,  attempted  to  stand, 
her  legs  were  so  utterly  incapable  of  giving  support  that  they 
Bank  from  under  her,  her  feet  slipping  to  the  right  and  left  ; 
when  lying  on  her  back,  her  feet  fell  outward-  The  electro- 
muscular  contractility  of  the  paralyzed  muscles,  when  directly 
or  indirectly  irritated,  was  found  but  little  modified  ;  on  the 
right  side,  in  consequence,  probably,  of  the  greater  reflex 
irritability  of  this  leg,  it  was  even  a  little  raised,  so  that  the 
contract  ions,  eipecially  upon  irritation  of  the  right  plexuB 
cnimlis,  were  w^mewhat  convukiive,  causing  the  leg  to  be 
thrown  up.  Tearing  pains  also  were  felt  in  the  legs,  accom- 
panied in  the  left  N.  ulnaris  with  a  dull  sensation.  The  case 
thus  presented  was  nndoubte<lly  that  of  a  elowly-progressing 
gray  degeneration  of  the  ixisterior  roots  of  the  spinal  nerves, 
which  had  gone  on  for  sevi-ral  years,  united  with  an  active 
exudation  of  serum,  which,  by  inducing  a  pressure  on  the 
e])inal  cord,  brought  on  the  paralytic  eSects. 

I  employe*!  the  secondary  induction  -  current  and  wet 
sponges  to  excite  the  nerves   and  tlio  muscles,  and  the 
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metallic  brush  for  the  excitement  of  the  skin,  and  I  had 
the  Batis&ction  of  watching  the  gradual  improvement  of  the 
patient,  as  exliibited  in  the  following  stages:  March  4th 
— eleven  sittings:  The  patient,  in  a  reciunbent  posture, 
could  nuse  the  extended  legs  a  little,  and  conld  give  some 
motion  to  the  ankle-joint  and  all  the  toes.  The  distortion 
of  the  foot  still  remained ;  tlie  urinary  discharge  was 
more  frequently  felt,  at  least  in  the  daytime.  March 
23d — twenty-three  sittings :  The  ansesthcsia  was  verj-  much 
reduced;  a  moderate  pressure  of  the  finger  could  he  felt 
on  every  part  except  tJie  soles  of  the  feet,  better  in  the 
thigh  than  in  the  leg,  and  better  on  the  left  side  than  on  the 
right ;  the  prick  of  a  needle  could  be  felt  even  in  the  soles 
of  the  feet,  but  not  in  the  toes,  and  better  also  in  tlie  left 
than  in  the  right  foot.  The  heel  could  be  raised  four  inches 
abovo  the  level.  April  24th — tliirty-nine  sittings :  The  first 
attoiiipts  to  walk  were  made,  with  success;  the  ankles,  how- 
ever, especially  the  right  one,  still  frequently  turned ;  the 
walk  was  like  that  of  a  tabetic  invalid,  the  legs  being  kept 
wide  apart.  The  prick  of  a  needle  in  the  toes  of  the  left 
foot  was  very  easily  located.  The  electro-muscular  con- 
tractility of  the  right  leg  was  not  heightened ;  reflex  con- 
vulsive movements  seldom  occurred.  May  24th — fifty  sit- 
tings: The  patient  could  go  up  and  down  her  room  without 
eujijtort,  but,  in  turning,  still  displayed  great  insecurity  of 
movement,  especially  in  the  use  of  the  right  foot,  upon  the 
heel  of  which  slie  always  first  raised  herself  in  the  act  of 
walking.  Tlie  excentric  pains  in  the  legs  and  the  ulnaris 
were  entirely  gone ;  fa?cal  and  urinary  discharges  were  nor- 
mal. From  tins  time  the  improvement  of  the  patient  pro- 
gressed rapidly.  About  the  middle  of  June  she  conld  walk 
for  half  an  hour  at  a  time  in  her  garden,  with  only  brief  in- 
tervals of  rest.  The  sensation  of  touch  was  felt  on  the  toes 
of  the  right  foot  with  considerable  distinctnes*;  not  so  well 
on  those  of  the  left.  81ie  had  still  the  same  peculiar  waddle, 
and,  when  standing  witli  closed  eyes,  exhibited  an  unsteady 
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motion ;  in  her  treatment,  therefore,  the  employment  of  the 
constant  current  was  continued. 


m.    PABALTSIS   OF    THE  STMPATHETia 

Since  the  discovery  by  Claude  Bernard  of  the  depend- 
ence of  the  arterial  walls,  as  regards  their  vital  tone,  upon 
the  Bvmpathetic,  and  the  Buccess  of  this  anatomist  in  show- 
ing experimentally  that  the  section  of  the  sjTnpathetic  ef- 
fects a  relaxation  of  the  muscular  tibres  of  the  arteries ;  since, 
in  the  next  place,  within  the  most  recent  times,  the  ana- 
tomical and  physiological  relations  of  the  vaso-motor  nerves, 
their  central  origin  and  peripheric  distribution,'  and  the 
effects  of  the  irritation  and  section  of  them  have  been  deter- 
mined liy  SchiS',  Budge,  Ludwig,  and  uthers;  since,  finally, 
it  has  been  shown  by  the  accordant  investigations  of  Ber- 
nard and  Schiff,  that  the  vaso-motor  nerves  of  the  extremi- 
ties proceed  collectively  from  the  ganglia  of  the  terminal 
branches  of  the  sympathetic, — we  are  in  a  position  to  speak 
nnderstandingly  of  the  paralysis  of  this  nerve  and  of  the 
phy8i<ilogical  conditions  thus  induced.  The  fact,  however, 
of  the  distribution  of  the  sympathetic  nerves  over  the  intes- 
tines,— into  which  they  enter,  partly  in  company  with  the 
blood-vessels,  partly  by  themselves. — places  it  beyond  the 
po^ibility  of  doubt  that  they  exercise  an  important  influ- 
ence upon  the  functions  of  nutrition  and  excretion,  which 
are  independent  of  tlie  consciousness  and  the  will.  That, 
therefore,  the  paralysis  of  the  sympatlietic  may  be  accom- 
paiiie<l  with  various  disorders  in  these  functions  aL«o,  is  very 
evident,  though  the  strict  phyaiological  proofs  are  us  yet 
wanting, 

*  The  proof  wlduowl  by  Claude  Bernard  ((Tot.  HM.,  I83S,  Vo.  87>,  aod  b; 
SebUrCiii  the  ume  nmnber),  to  «hoir  that  the  trmpathclic  flbrvs  Uike  Ibeir 
drp4rtare  from  the  unlerior  roou  of  the  apinnl  ooni,  eipl.iiD*  the  coatompo. 
ranroui  iiocurrencr  of  ili»turbani'e«  of  nntrition  and  the  power  of  taction,  whleb 
*  *o  frtviurntly  in«vt  with  in  ca!>(«  of  paral^tU, 
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Disturbances  in  the  vaso-motor  nerres  of  the  ekin  give 
rise  to  diseased  modifications  of  this  organ,  sncli  as  a]ii>car 
in  cases  of  herpes  zoster  and  uticaria.'  Primarj  arterial 
convulsionft,  and  the  conftequent  diniinirhed  snppljr  of  arte- 
rial blood,  produce  anaesthesia  of  the  skin  and  secon<l«ry 
inotory  disturbances.*  The  direct  participation  of  the  t-rnj- 
pathetic  in  apoplectic  paralysis  begets,  in  consequence  of 
the  enlargement  of  the  blood-vessels,  an  increase  of  temj»era- 
ture,  as  shown  in  Case  1,  page  162,  of  this  work. 

Continued  disturbances  of  the  nervous  cords,  with  inter- 
ruption of  their  conductive  power,  affect,  at  the  same  time, 
the  vaso-motor  nerves,  and  induce  paleness,  blueness,  and 
gangrenous  conditions,  effects  which  we  so  frequently  meet 
as  the  result  of  peripheric  paralysis.  A  long-continued 
pressure,  also,  affecting  tiie  sympathetic,  and  eeipccially 
its  6U|)erior  cervical  ganglion,  seems  to  have  the  power  of 
exciting  secondary  disturbances  in  the  power  of  motion, 
although  we  are  not  yet  able  to  e.\plain  physiologically  the 
manner  of  their  origination  ;  but,  for  the  substantiation  of 
this  assertion,  we  may  cite  with  confidence  a  case  which 
occurred  in  the  ophthalmic  clinic  of  Von  Graefe,  in  which  a 
patient  stifferring  with  a  catarrhal  inflammation  of  the  eyes, 
subsequent  upon  a  simple  swelling  of  the  sub-maxillary 
lymphatic  glands,  was  attacked  with,  successively,  a  dis- 
turbance of  the  power  of  accommodation  of  the  eye  of  the 
corresponding  side,  and  a  paralysis  of  the  soft  part  of  the 
])ulate. 

To  this  division  of  our  sulyect  that  sj)ecios  of  paralysis 
»dso  sccras  to  belong  which  follows  diphtheritis.  Kemak 
lias  not  hesitatetl  to  connect  paralytic  attacks  of  this  kind 
with  the  sympathetic;  and  this  origination  of  them  explains 
the  fact  tliat  they  often  break  out  in  places  which  are  widely 


'  V,  \.  Enlenberg-Hcber  Oatano  Angloaeuroscn ;  Berl.  klin.  Woehenschlft, 
1867,  No*.  18,19. 

•  P.  KoOiniigot-Ueber  vtramotoriirhc  Xeuro«eii.  DeuMcbM  .\rchiv.  fur 
klin.  Meilicin.     Bd,  ii.,  lied  ii. ;  p.  1  >  J,  H  f^.,  »Dit  p.  106  or  th\a  work,  t'ii^«  i. 
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removed  fixim  the  primary  seat  of  the  disease,  as  well  as  the 
fact  tliat  they  sometimes  follow  the  lightest  cases  of  diph- 
theritic inflammation  of  the  neck,  and  yet  never  sncceed 
the  severest  of  snch  cases. 

As  to  the  electric  condition  of  the  mnscles  affected  by 
the  paralysis  that  follows  dijihtheritis,  in  numerous  cases 
which  I  have  had  the  opportunity  to  examine,  it  is  perfectly 
normal,  and  tlie  prognosis,  so  far  as  concerns  the  paralysis, 
favorable.  Tlie  apphcation  of  the  electric  current  always 
greatly  accelerates  the  cure,  and  the  electrization  of  the 
])hreuicus  will  often  rekindle  the  flickering  spark  of  life. 

Case  23. — Leopold  Schmidt,  in  November,  18rt3,  when 
ten  years  old,  had  passed  through  a  light  attack  of  diph- 
theritis,  by  wliich  the  tonsils,  especially  the  left  one,  the 
a%-n]a,  and  tlie  gums  of  the  left  side,  were  affected,  and 
which,  nnder  the  internal  cmplo^Tuent  of  the  chlorate  of  pot- 
ash, witii  exclusion  of  all  external  applications,  ran  its  course 
within  eight  days,  without  much  exhausting  the  patient.  But, 
about  eight  weeks  afterward,  disturbance  in  the  accommoda- 
tion of  left  eye  returned,  followed  by  paralysis  of  the  soft  part 
of  the  palate,  with  its  accompanying  symptoms  of  thick,  muf- 
fled 6j)eech,  regurgitation  of  fluids,  etc.  ^Vlicn  (January 
15,  1864,  four  weeks  later)  I  first  saw  the  little  patient,  the 
ermptoms  of  paralysis  of  the  velum  had  not  reached  the  more 
violent  stage.  In  uttering  the  letter  "  A,"  the  left  side 
*«f  the  velum  remained  unmove«l,  while  the  right  was  some- 
what raised ;  the  disturbance  of  tJie  accommodation  of  the 
left  eye  had  already  Ijegun  to  subside ;  a  pressure  on  the  left 
side  behind  the  angle  of  the  under-jaw  occasionetl  sharp  pain. 
Upon  the  6econ<l  sitting,  January  18th,  a  remarkable  improve- 
ment appeared ;  and  on  the  25th  of  the  same  month,  after 
•even  sittings,  the  jturalysis  was  fully  snlidued. 

Case  24. — Richard  K.,  seven  years  old,  was  attacked, 
January  11,  1S61,  with  a  diphtheritic  inflimimation  of  the 
throat,  which  by  the  14th  h.ad  increased  so  much  in  intensity 
thMt  the  left  tonsil,  which  was  much  swollen,  was  covered 
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with  a  foul,  yellowish  exudation,  penetrating  into  the  paren- 
chyma, and  the  left  side  of  the  uvula  was  coated  with  a  whit- 
ish Riibstance.  After  treatment  with  the  chlorate  of  jiotash 
and  local  cauterizations,  the  symptoms  were  so  far  subdued 
that  on  the  tenth  day  the  violent  fever  had  disapijeared,  the 
exudations  were  checked,  and  the  tonsils  showed  a  wrinkled 
surface.  The  child  slept  well,  ate  little,  but  with  good  ap- 
petite, and  seemed  only  to  need  a  suitable  dietetic  regimen 
to  regain  his  strength.  But  ttl>ont  ten  days  subeequcntly,  a 
paralysis  of  the  right  soft  palate  sot  in,  followed,  in  a  few 
days,  by  strabismus  convergens  (more  marked  in  the  right 
eye  than  in  the  left),  and  at  last  by  a  weakness  of  l>oth  legs, 
which  increased  daily.  At  the  same  time,  his  general  health 
deteriorated  rapidly ;  his  sleep  became  disturbe<l,  respiration 
weak,  expectorations  thick  and  hard,  and  attacks  of  choking 
frequently  threatened  the  life  of  the  little  patient.  On  the 
4th  of  October,  at  the  recjuest  of  Dr.  Abarbanell,  Jr.,  I 
faradized  the  N.  vagua  and  phrenicue,  with  evident  good 
results  ;  and  after  the  third  sitting,  October  8th,  all  danger 
in  this  quarter  seemed  to  be  driven  off.  On  the  other 
hand,  the  paralytic  effects  now  appeared  in  the  anne,  and 
with  greater  and  daily  increasing  intensity  in  the  1^8,  bo 
that  at  last  the  boy  could  not  move  them.  The  electro- 
muscular  contractility  and  sensibility  were  not  lowered  in 
any  one  of  the  jianilyzed  extremities  ;  the  sensibility  of  the 
j^atient,  who  was  much  emaciated,  waa  so  great  that  only  a 
feeble  current  cotild  bo  applied,  and  that  but  two  or  three 
times  a  week ;  an<l  the  treatment  had  consequently  ti>  !ic 
continued  for  nearly  six  weeks  before  the  first  attempts  to 
walk  could  be  made. 

There  is  also  another  B]wcie3  of  paralysis  in  which  the 
sympathetic  seems  to  be  concerned — that  species,  namely, 
wliich  is  often  induced  by  chlorotic  and  anicmic  affections, 
and  the  origination  of  wln'ch  is  sought  in  the  irritating  ac- 
tion of  impure  blood.  .  With  this  the  hysterical  fonn  of  pa- 
ralysis should  also  be  associated,  although  the  peculiar  dia- 
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turbances  of  the  sensibility  which  characterize  it  are  iu  the 
former  always  absent,  in  which,  on  the  contrary,  as  in  the 
paralysis  which  follows  on  diphtheritis,  the  electric  condi- 
tions of  the  paralyzed  muscles  suffer  no  remarkable  variation 
from  the  normal  state. 

Case  25. — Mrs,  IL,  thirty-nine  years  old,  had  had  in  her 
sixteenth  year  a  single  slight  menstrual  discharge,  married 
at  twenty-five,  but  did  not  conceive,  and  in  the  fourteen 
years  of  her  married  life  experienced  only  three  or  four 
times  some  weak  traces  of  menstruation ;  on  the  other  hand, 
ahe  wa£  continually  subject  to  the  fiuor  albus.  An  examina- 
tion made  by  a  competent  person  discovered  the  uterus  rudi- 
mentary. Mrs.  n.  had,  besides,  suffered  \vith  a  cough, 
accompanied  by  expectoration,  and,  seven  years  p^e^■ioasly, 
with  a  light  attack  of  haemoptysis,  and,  finally,  in  November, 
1865,  with  an  iritis  serosa  of  the  right  eye.  About  the  mid- 
dle of  June,  18Crt,  there  occurred,  without  any  premonitory 
signs,  a  severe  hsemorrhagia  puhnonom,  from  which,  by  the 
use  of  waters  highly  impregnated  with  salt,  and  of  milk,  at 
her  country-house,  the  patient  fully  recovered.  Having 
gone  back  to  the  city,  Mrs.  H.,  on  returning  from  a  short 
walk,  on  a  fine,  wanu  day,  as  she  reached  the  last  step  of 
the  second  flight  leading  to  her  rooms,  was  suddenly  at- 
tacked, immediately  before  her  door,  with  a  feeling  of  paral- 
ysis in  both  legs,  and  was  unable  to  enter.  Then,  on  the 
request  of  Prof.  Traube  and  Dr.  Schlochauer,  I  visited  the 
patient,  October  5, 1806 ;  she  was  unable  to  make  any  move- 
ment with  the  thighs,  legs,  or  feet,  nor  could  she  without 
helji  rise  in  her  l)ed,  or  turn  from  one  side  to  the  other ;  the 
bladder  and  the  rectum  were  not  affected.  Tliere  waA  no 
aiueethesia ;  the  electro-muscular  contractility  and  sensibility 
of  all  the  paralyze<i  muscles  were  jtreserved,  though  those  of 
the  right  side,  when  irritated  by  the  induction  current,  re- 
acted somewhat  better  than  those  of  the  left.  By  a  few 
minutes'  ayiplication  of  the  induction  current,  the  patient 
wa£  at  once  enabled  to  make  a  slight  abduction  of  the  right 
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leg.  After  the  fiftli  sitting  (October  10th),  abduction  waa 
easier,  the  quadriceps  femori*  of  eitlier  side  could  bo  extend- 
ed, and  the  ankle-joint  worked  a  little.  On  the  twelfth 
sitting  (October  18th),  the  patient  could  raise  herself  up  in 
her  bed,  and,  when  l^nng  on  her  back,  could  at  times  rai^e 
the  extended  leg  from  one  to  two  inches,  the  right  leg  with 
more  eiuse  than  the  left.  Ou  the  twentieth  sitting  (October 
25th),  the  leg  could  be  adducted  and  abducted,  the  extended 
tliigh  could  be  raised  four  or  five  inches,  and  the  toca  moved ; 
the  flexion  of  the  thigh  was  reatlily  executed.  From  this 
time  the  recovery  of  the  patient  progressed  rapidly.  After 
the  twenty-sixth  sitting  (November  2d),  the  patient  could 
stand  almost  half  a  muiute  without  support,  and,  when  led 
by  the  hand,  made  some  attempts  to  walk.  Ou  Novenjl>er 
8th,  she  could  walk  without  aid  acroiis  her  room,  and  thus 
her  improvement  continued  uninterruptedly  till  on  the  ITth 
of  November  the  treatment  was  concluded  with  the  thirty- 
fourth  sitting.  The  patient  could  now  walk  up  and  down 
her  room  for  a  considerable  time,  but  had  still  a  feeling  of 
weight,  wejikness,  and  tension  in  the  left  leg,  which,  how- 
ever, under  good  nursing,  gradually  ceased. 

"Wliether  or  not  it  be  a  fact  that  aii  atfection  of  the  sym- 
pathetic is  the  cause  of  progressive  muscular  atrophy,  we 
must  for  the  present  assume  the  aflSrmative  view.  The  defi- 
cient nutrition  of  the  muscles,  which  so  frequently  presents 
it<jolf  as  the  first  s^-mptom  of  this  disease,  the  occurrence  of 
the  contractions '  which  Reniak  discoveretl  on  application 
of  the  constant  current  to  the  sympathetic  and  their  un- 
doubtedly favomble  therapeutic  efiect  in  many  cases,  as 
well  as  the  seemingly  unaccountable  wasting  of  particu- 
lar muscles,  snppliefl  with  various  nerves,  while  others,  sup- 
plied with  the  sympathetic,  remain  sound ;  all  these  con- 
siderations make  this  view  not  improbable.  Schneevogt 
{yiederlandsch.  Lcmoet,  1.S54,  Nos.  3  and  4,  p.  218)  has  even 
discovered  by  a  poit^iortem  examination,  in  a  case  of  mus- 

•  V.  p.  168. 
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cular  atrophy,  a  fatty  degeneration  of  the  syinpathetic 
and  its  ganglion.  Nevertheless  we  shall  not  treat  of  tiiis 
disease,  till  we  come  to  the  subject  of  nuiscular  paralysis, 
because,  in  the  first  place,  in  the  present  part  of  tliis  work 
we  arc  concerned  simply  with  diagnosis,  the  criteria  of  which 
can  only  be  obtained  from  an  examination  of  the  electric 
condition  of  the  muscles  attacked,  and,  in  the  second  i)lace, 
because  a  diseased  condition  of  the  muscular  tissue  has  been 
proven  in  every  caae  that  has  fallen  nnder  dissection,  while 
in  many  of  them,  even  under  the  most  careful  anatomical 
examination,  no  changes  in  the  nervous  system  could  be 
discovered. 

We  must  here  make  mention  of  still  another  disease, 
which,  as  Remak  has  pointed  out,  is  frequently  associated 
with  progressive  muscular  atrophy — the  arthritis  noilosa  -  a 
disease  in  which  the  swellings  of  the  joints  are  often  com- 
bined with  the  atrophy  of  the  Mm.  interossei.  In  thl* 
malady,  particularly  in  its  first  febrile  stage,  the  iliplegic 
contractions,  on  irritation  of  the  sympathetic  in  the  manner 
above  given,  are  excited  in  their  moat  pronounced  form. 
The  therapeutic  employment  of  them  ought  to  result  in  a 
redaction  of  the  pain  and  of  the  swelling  at  the  joint*,  and 
in  an  increase  of  the  volume  of  the  muscles,  as  well  as  in 
diminished  rapidity  of  the  pulse  in  connection  with  a  con- 
temporaneous rise  of  temperature.' 

I  extract  from  the  treatise  of  Dr.  Drissen  the  following 
case,  which  I  also,  in  association  with  him,  had  an  op]X)rtu- 
nity  of  watching : 

G.  T.,  a  brazier,  twenty-four  years  old,  reports  that, 
when  in  bivouac  a  short  time  before  the  battle  of  Kouig- 
glttz,  he  waa  so  chilled,  that  on  the  following  day  he  could 
not  move  his  arm.  By  the  friction  and  passive  movement 
of  the  suffering  part  this  lameness  was  driven  off,  though 
from  that  time  there  were  frequent  returns  of  a  feeling  of 
Btiffheea  in  the  left  ann,  which,  however,  waa  dissipated  by 

I V.  Remmk,  Applicillon  du  Couruit  Conitant,  etc.,  p.  81. 
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active  movement  of  the  limb.  But  the  condition  of  the 
patient  had,  a  few  weeks  Ijefore  the  examination  of  the  caae, 
grown  much  worse,  and  when,  on  the  12th  of  October,  1866, 
he  came  nnder  the  treatment  of  Dr.  Drissen,  he  exhibited  the 
following  symptoms  of  disease :  He  could  not  raise  the  right 
arm,  and  could  raise  the  left  only  with  great  difficulty,  and 
with  the  experience  of  pains  in  the  deltoideufl,  which  felt 
harder  than  was  natural ;  he  could  not  dress  himself  or  shut 
the  door.  The  first  and  second  phalangeal  joints  of  the  right 
fore-finger  were  much  swollen,  and  their  movement*  were 
reduced  to  a  minimum ;  the  same  joints  of  the  other  fingers 
also,  with  the  exception  of  the  little  finger,  were  attacked, 
though  in  slighter  degree ;  the  Mm.  interossei  were  emaciat- 
ed. On  the  left  side  about  the  same  effects  were  presente*!, 
though  in  a  less  marked  form.  The  sympathetic  being  irri- 
tated by  the  application  of  the  positive  pole  to  the  ganglion 
cervicale  sup.  on  the  one  hand,  and  of  the  negative  pole  to 
the  sixth  dorsal  vertebra  on  the  other,  diplegia  contractions 
occurred  with  evidently  good  results,  especially  in  the  first 
days  of  the  treatment.  After  fonrteen  days  these  reflax  contrac- 
tions could  no  longer  be  excited ;  on  one  occasion  only,  when 
the  patient,  in  consequence  of  a  cold,  had  relapsed  a  little, 
were  slight  indications  of  them  traceable.  NotwithstAnd- 
ing,  however,  the  marked  improvement  of  the  patient  in  the 
beginning,  the  treatment,  which  was  directed  exclusively 
upon  the  sympathetic,  had  to  be  continued  for  almost  three 
months  before  the  last  remains  of  the  affection  were  effaced ; 
the  swelling  of  the  right  fore-finger  opposed  the  most  stub- 
born resistance  to  the  course  of  the  cure. 


rv.    ITEBVOITB  PARALYSIS. 


By  nervous  paralysis  we  understand  that  form  of  pa- 
ralysis whidi  is  occasioned  by  any  influences  that  affect 
injoriously  the  conducting  power  of  the  nerves,  at  any  point 
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in  tbeir  course  from  the  central  organ  to  the  mnsclee. 
EtiologicaUy,  paralyses  of  this  kind  are  a  reanlt  either  of 
traumatic  injuries,  mechanical  modifications,  the  Bevering 
of  the  connections  by  wounds,  suppurations,  etc.,  or  of  luxa- 
tion or  fracture,  or  of  exudations  (rheumatic,  8yj)hilitic,  etc.), 
or  of  dislocations,  aneurisms,  swellings,  etc,  or,  finally,  of 
inflammation  of  or  pressure  on  the  nerves.  The  character- 
istic trait  of  nervous  paralysis  is,  so  far  as  concerns  its 
diagnosis,  the  limitation  of  the  disease  to  particular  nervous 
cords  or  branches,  in  the  domain  of  wliich  active  and  re- 
flected movements '  are,  in  proportion  to  the  intensity  of  the 
disease,  restricted,  while  these  movements  remain  uncliecked 
in  those  regions  which  lie  Iveyond  the  paralyzing  influence. 
"With  this,  generally  occurs  a  modification  of  the  conscious 
sensitive  power,  which  varies  greatly  in  degree,  aocording 
as  the  sensitive  nerves  have  suflered  to  a  greater  or  less 
intensity  or  extent,  sometimes  being  but  slightly  reduced, 
sometimes  wholly  lost.  When  the  paralysis  has  continued 
to  the  second  week,  a  disturbance  in  the  electric  condition 
of  tbe  paralyzed  muscles  arises,  which  varies  in  degree  ac- 
cording to  the  severity  of  the  attack,  but  is  always  associated 
with  a  depression  of  tlie  electro-muscular  contractile  power. 
If  the  primitive  fibres  of  a  nerve  are  completely  destroyed, 
the  muscles  with  which  it  communicates  lose  their  ability 
to  contract.  But  the  active  motor  power  of  all  the  muscles 
supplied  by  the  nerve  may  be  removed,  without  a  single  one 

'  X.  Sicch,  In  a  brief  paper  pnblubed  in  tbe  Chariti  Aiuialen,  Band  Tiii., 
B«ft  L,  bae  done  good  sen'ice  in  turning  oar  attention  to  tbe  importance 
of  raBex  moTcments  aa  means  of  diagnosis  in  deciding  tbe  question  cooceming 
IIm  oantnl  or  peripheric  origin  of  a  paralrsis.  If,  for  eiamplc,  in  the  case  of  a 
pumlfda  of  an  arm  or  a  leg,  in  which  this  question  prewnts  itself,  tbe  medical 
MtMidant  ia  able,  by  means  of  peripheric  Irriution,  to  eroke  re6ex  moremenU, 
be  IlieB  knows  that  tbe  conducting  power  of  the  Mnsitive  nerre,  from  its  ex- 
trvnit;  to  tbe  spinal  cord,  is  unbroken,  that  tbe  central  structure  of  the  nerve 
wilbin  tbe  apinal  cord  duly  performs  its  function,  that  tbe  contiguous  motorT 
{Mrt  within  tbe  spinal  cord  is  excitable,  and  that  from  this  point  back  to  ilie 
moiiclc  no  obstruction  to  tbe  conducting  power  Is  present ;  that,  conieqaeBtl}', 
the  disease  has  a  central  origin. 
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having  atiffered  in  ite  electro-mnsculftr  contractility;  from 
this  it  would  'seem  that  the  disturbance  in  the  astiimilative 
function  of  tlie  nerve  has  not  been  so  tliorough  as  to  eeeen- 
tially  injure  its  electric  iiritability.  On  the  contrary,  the 
active  motor  power  of  isolated  muscles  can  be  apparently 
preser^'ed,  while  in  fact  this  power  is  extinct,  the  movement 
being  performed  ity  other  muscles  of  assoctiated  function;  in 
such  a  case  the  diaOTosis  can  onlv  be  determined  by  a  local 
application  of  the  electric  current.  Besides,  the  paralyzed 
muscles  suffer  more  in  their  contractility  than  in  their  sensi- 
bility, and,  again,  generally  regain  the  latter  with  more 
facility  than  the  former. 

Tlie  prognosis  of  nervous  paralysis  is  dependent  upon 
the  depression  of  the  electro-nmscular  contractility  of  the 
paralyzed  muscles,  with,  however,  this  qualiHcation,  that 
the  more  frequently  a  muscle  has  previout-ly  suffered  in  its 
electM-muscular  coutrHctility,  the  less  rapidly,  under  elec- 
tric excitation,  will  it  improve  in  the  power  of  active  move- 
ment. 

Case  26. — Mrs.  Roy,  a  vigorous  woman,  forty-two  years 
old,  went  to  sleep  with  the  outer  side  of  her  right  forearm 
supported  upon  the  sharp  edge  of  a  window-sill,  her  head 
resting  upon  the  inner  side  of  the  ann.  ^VT^ien,  at\er  the 
lapse  of  an  hour,  she  woke,  her  right  hand  was  paralyzed  ; 
the  patient  was  unable  to  raise  it,  open  it,  or  shut  it.  It 
was  bent  at  a  right  angle  to  the  ann ;  the  fingers,  particu- 
larly the  thumb,  middle  finger,  and  forefinger,  were  turned 
inward  by  the  superior  weight  of  the  flexors.  The  patient 
at  the  same  time  complained,  as  she  presented  herself  before 
me^April  30,  1853,  six  days  after  the  accident — of  a  dull 
sensation  in  the  paralyzed  liaiul  and  of  a  peculiar  Itching  in 
the  skin,  extending  along  tlie  outer  side  of  the  foreann  to 
the  thumb.  She  had  been  trying  to  excite  the  muscles  of 
the  arm  by  frequent  rubbing,  but  without  success.  A  closer 
examination  discovered,  besides  the  effects  already  men- 
tioned, an  insensibility  of  the  skin  along  the  outer  side  of 
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the  foreann  and  tlie  thumb.  The  electro-muscular  con- 
tractility of  the  paralyzed  muscles — the  extensores  carpi 
ndiali!'  and  ulnarL?,  the  extensor  digit,  communis,  the  ab- 
dnctors  and  extensors  of  the  thumli — was  intact.  In  this 
CM*  the  twice-repented  faradization  of  the  N.  radialia  and  the 
paralyzed  muscles  sufficed  to  restore  to  the  hand  the  ability 
for  active  movements.  The  torpid  ;-cnsation  lasted  fourteen 
days  longer,  but  was  too  unimportant  to  demand  an  atldi- 
tiooal  application  uf  elefjtricity. 

Case  27. — Haron  L.  received  in  a  duel  a  thnist  on  the 
inner  side  of  the  upper  part  of  the  right  arm,  at  about  the 
junction  of  the  upper  with  the  middle  third,  by  which  the  N. 
ulnaris  and  N.  cutaneus  lirachii  med.  were  cut.  The  wound 
did  not  heal  by  the  first  intention,  but  formed  a  snj)puration 
vhich  <lis<-harged  three  indies  lower  down.  In  the  course  of 
a  few  weeks  tlie  patient  was  again  able  to  execute  the  flexor 
movcinents  of  the  hand  ;  the  sensibility  of  the  inner  side  of 
the  upj>er  arm  was  restored ;  but  the  muscles  supplied  by 
the  ulnaris  still  remained  without  the  power  of  motion,  and 
llio  corresponding  partes  of  the  skin  were  still  ana'sthetic. 
When — Januarj'  10,  1859,  three  years  after  the  injury — I 
«■  ■  '1  the  patient,  I  found  the  following  jtarts  ana'sthetic: 

<'  'inor  surface,  the  ring-finger;  on  the  ulnar  side,  the 

little  finger  completely,  and  the  middle  finger;  on  the  dorsal 
BirfiKf.  the  little  finger  and  the  ring-finger;  also  the  ulnar 

tlide  of  the  hand,  and,  to  u  slight  degree,  the  ulnar  surface 
of  the  furearm.  The  hand  was  cold  and  emaciate<i ;  the 
falling  away  of  the  Mm.  intcrossei,  the  opi>onoaj  digit,  min., 
Mild  the  adductor  pollicis,  was  especially  remarkable ;  the 
forearm,  too,  was  thinner  than  the  left.  The  haTul  had 
Bumed  a  shaj^e  nnurh  like  a  claw  ;  the  second  and  third 

^pliftlange?,  esi)eciany  of  the  last  three  fingers,  could  not  be 

straigliti-ned,  the  fingers,  particularly  the  last  three,  could  not 

be  brought  near  enough  together  to  touch,  and  could  only 

l)e  9C]>aratod  a  short  distance,  and  the  thumb  could  not  be 

brought  into  contact  with  the  little  finger,  or  adducted  in 
17 
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Uie  least.  The  e1ectn>-mnsciilar  contractilitj'  and  seneibilitj 
of  all  the  inuBcles  Bnpplied  with  the  nlnaris  were  extinet.  A 
trenttiictit  lasting  longer  than  a  month  increased  the  tem- 
perature, and  partially  restored  the  sensibilitj,  but  had  no 
influence  in  exciting  muscular  activity. 

Case  28. — S.,  a  goldsmith,  the  feon  of  a  tailor  who 
had  died  of  phthisis  pulmonum,  had  suffered  for  two  years 
with  vurious  pains  in  the  breast,  which,  considered  in  con- 
nection with  the  result*  of  a  jihysical  examination,  indi- 
cated beyond  doubt  the  deTolo]>ment  of  phthisis  pulmonum. 
Contrary  to  ejipectation,  the  condition  of  the  patient  grad- 
nally  improved ;  cxpectnration  and  the  sweating  were  left- 
sened  to  such  a  degree  that,  when  the  results  of  au«;ultalion 
and  porcufision  were  also  taken  into  account,  a  favorable 
prognesis  could  be  ma<]e.  But,  in  January,  1853,  tearing 
puins  attacked  lioth  ears,  fallowed  by  n  copious  disciiargo  of 
matter  and  hardiies.H  of  hearing,  which  ended  in  a  complete 
deaiiiess  of  the  right  and^  later,  of  the  left  ear.  Within 
alKiut  eight  days  after,  an  entire  paralysis  of  the  right  X. 
facialis  gradually  came  on.  By  repeated  local  li!f<'ding9, 
fouicntations,  injections,  and  the  internal  employment  of 
antiphlogistic  and,  suljsequontly,  narcotic  agent*,  the  pains 
wore  quieted  and  the  secretion  of  jxis  lessened,  but  the  deaf- 
ness, united  with  a  singing  in  the  left  ear,  and  a  dull,  Ite&t- 
ing  sensation  in  the  right,  as  well  as  the  paralysis  of  the 
right  side  of  the  face,  remained  unchanged. 

I  visited  the  patient  on  the  12th  of  May,  1852,  and 
found  liim  a  man  of  jiale,  cachectic  appearance.  All  tho 
«iiu<clcs  of  the  face  supplied  by  the  right  N.  facialis  were 
paralyzed,  tho  face  being  corrcsixmdingly  distorted ;  the 
uvula,  however,  retaitied  its  nonnal  liircotion.  The  tym- 
panum waa  destroyed  in  both  ears ;  the  exterior  auditory 
piLt^age  was  contracted  and  filled  by  matter.  Dea&iass  of 
both  ears ;  8enBil)ility  of  tho  skin  of  the  fjice  nonnal  ou  both 
sides ;  enfeebled  sense  of  tiu-<te,  joined  with  a  sweet  taste  on 
tlie  right  ludf  of  tlie  tongne.     The  direct  application  of  the 
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electric  cnrrent  iijKtn  the  paralyzed  musclee  showed  a  loss 
of  contractilitj  and  a  groat  dejiressiun  of  electro-mnscular 
sensibility.  The  case  was  accordingly  a  paralysis  of  the  X. 
facialis  in  ite  course  through  the  petrouB  Iwne ;  and,  accord- 
ing to  the  investigations  of  Claude  Bernard,  the  locale  of  the 
paralyzing  action  must  have  been  situuted  above  the  point 
of  exit  of  the  chorda  tympani.'  In  this  case  tuberculnna 
caries  of  the  temporal  bone  was  the  source  of  the  malady. 
The  treatment,  which  was,  of  course,  of  short  duration,  had 
no  effect.  The  next  year  the  patient  died  of  phthisis  pal- 
raonum.   . 

Case  20. — Julius  Ritter,  a  mechanic,  twenty-four  years 
old,  of  weak  constitution  and  relax  muscular  system,  was 
attacked  three  weoks  previously,  in  consequence  of  a  cold, 
with  a  pain  in  the  right  temporal  bone,  which  was  followetl 
by  a  trembling  in  the  right  facial  muscles,  ending  in  pa- 
ralysis. To  wrinkle  the  right  half  of  the  forehead  or  to 
cliwe  the  right  eye  was  impossible ;  swallowing  was  diffi- 
oalk;  there  was  a  constant  trickling  of  tears;  the  right 
Rulcus  naso-labialis  wa*  dosed ;  the  face  corret>pondingly  dis- 
torte<i.  After  the  patient  had  been  treated  by  Dr.  Abar- 
bonell,  first  with  antiphlogistic,  then  with  purgative  agents, 
he  came  to  me,  June  25,  1S54,  for  electric  treatment.  So 
relaxed  was  the  general  muscular  system  of  the  patient,  that 
the  paralyzetl  half  of  the  face  scarcely  exhibitwl  a  marked 
vlifTcrcncc  in  this  respect  fi*(im  tlie  other ;  its  sensibility  was 
normal ;  the  electro-muscular  contractility  and  sensibility  of 
the  paralyzed  muscles  were  not  much  reduced.  Accord- 
ingly, Ixjth  as  regards  the  duration  and  the  result  of  the 
treatment^  the  prognosis  was  a  favorable  one.     In  point  of 

*  I)«>m4rd  dtucorered  («e«  Ma  L«i«tungen  aof  dem  Gebiete  der  Eiper- 
{aMliUJiai]r«lolog<(<  roa  Ljtksvh,  Pragcr  VicrtiUkhrsckrift,  18B8,  Deft  L,  p. 
160,  H  uiq.)  th«t  Ihr  destruction  of  thi*  cliorda  tf  mpiini  eflectn  t  diminution  in 
tli«  Kiue  of  ta«tc  In  thit  half  of  the  Vjdkuv  on  which  Iho  conl  i«  cut,  while, 
tuxrcTtr,  the  fcnfc  of  touch  in  the  aflbctcd  p»rt  reninins  nortnil,  uid  th*t  IM. 
MrdiogW,  in  cancfl  of  fiiciul  paralr'td  in  which  no  retluction  of  the  team  ct 
tMit  U  prvMBt,  tilt  n«rre  it  diseucd  below  th«  exit  of  the  chords  tympuiL 
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fact,  the  patient  was  aide,  July  27th,  after  only  three  sit- 
tings, to  close  the  affected  eye,  and  after  the  fifth  sitting — 
Jul}'  29tli — to  wrinkle  the  forehead,  and  to  eat  and  drink 
without  difficulty.  After  the  ninth  sitting — August  4th — he 
could  raise  the  corner  of  the  mouth  a  little,  and  the  sulcus 
natio-labialifl  began  to  be  apparent.  On  August  10,  1854, 
aft*jr  the  thirteenth  Bitting,  he  was  dismissed  perfectly 
cured. 

Case  30. — The  cure  of  a  cftbinet-raaker,  naine^l  Engel- 
man,  was  still  more  rapid.  The  patient,  a  man  of  thirty- 
five  years,  was  attacked,  August  10,  1S51,  without  known 
caase,  with  a  paralysis  of  the  left  side  of  the  face,  unite<l 
with  pricking  pains  in  the  left  ear.  After  cnp2)ing-glassoa 
had  been  ajiplied  to  the  nape  and  Russian  baths  had  Tieen 
employed  a  few  times,  the  pains  disappeared,  but  the  jmra- 
lytic  effects  remained  unchanged,  and  on  the  Soth  of  August 
the  patient  was  brought  to  me  by  Dr.  Lode  for  e1ectri<Ml 
treatment.  In  this  case  also  the  forehead,  on  the  affcfte<i 
side,  could  not  be  wrinkled,  the  lower  eyelid  hung  down, 
tears  flowed  from  the  eye,  the  mouth  was  awry,  and  on  the 
left  side  could  not  be  opened,  eating  and  drinking  were  <lif- 
ficult,  etc.,  etc.  The  electro-muscular  contractility  and 
sensibility  of  the  paralyzed  muscles  were  not  in  the  least 
affected.  On  the  2<ith  of  August,  after  only  two  sittings, 
the  patient  could  \rrinkle  the  forehead.  Angnst  29th — five 
sittings — ho  could  distend  the  mouth  a  little,  and  cKwe  the 
eye,  though  with  effort;  his  drink  no  longer  flowed  from  his 
mouth.  Having  then  to  make  a  journey,  I  was  compelled 
to  discontinue  the  treatment;  nevertheless,  without  further 
application  of  remedial  agents,  the  improvement  »)f  the 
patient  went  on  rapidly,  so  that  on  my  return — Septgmber 
17th — I  found  him  perfectly  recovered. 

Wlien  electro-muscular  contractility  and  sensibility  anj 
quite  extinct,  and  to  this  condition  amcsthesia  of  the  skin  is 
added — symptfjins  which  in  injuries  of  the  nerves  are  often 
complicato^l  with  a  loss  of  nervous  Bubetaace — the  prognosis 
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takes  a  very  unfavorable  shape.  But  even  in  such  cases  we 
ehoald  not  despair  of  the  possibility  of  a  cure,  as  the  loss  of 
sultetance  may  be  repairt-d,  and  the  muscles,  even  when,  in 
consoquouce  of  interrupted  innervation  or  mechanical  con- 
ditions, tliey  liave  for  a  long  time  lain  altogether  inactive, 
may,  after  the  functional  difficulties  have  been  conquered 
and  suitable  nutritive  conditions  have  been  supplied,  become 
again  capable  of  action.  In  relation  to  the  first  point, 
Waller  discovered '  that,  wheu  the  fibres  of  the  peripheric 
extremity  of  an  inter?ccted  nerve  decay,  a  new  formation  of 
nervous  fibres  not  only  takes  place  at  the  point  of  intersec- 
tion, but  extends  to  the  peripheric  extremities.  Having  cut 
the  X.  vagus  of  a  dog,  twelve  days  after  he  found  its  periph- 
eric extremity  wholly  disorganized,  the  nervous  sheath  al- 
most entirely  gone,  and  its  contents  disintegrated  to  a  dark, 
granulate*!  mass;  a  month  later,  in  place  of  the  dc-strnyed 
fibres,  now  ones  had  formed — au  observation  wluch  S<'hifl'* 
has  confinned.*  In  agreement  with  this  discovery,  Du- 
chcnne  found  in  certain  ewes,  in  which  great  injury  to  the 
nerves  wjls  united  with  a  loss  of  substance,  that  the  muscles 
which  had  altogether  Itwt  their  contractile  power,  at  a  later 
period  rejected  under  electric  irritation  and  were  fiuietiunally 
restored;  he  thence  concluded  that  an  absolute  deficiency  of 
electro-muscular  irritability,  though  lasting  for  a  long  time, 
does  not  justify  the  assumption  that  the  muscle  is  dead. 

I  shall,  in  this  connection,  reproduce  the  exceedingly  in- 
teresting case  which  Ducheuue  publishes  in  his  work.* 

'  Miiller'*  ArcUir.,  1861!,  p.  31)1 

*  Jlrchir.  fur  phyBJologiscbe  HcUkunde,  18C2,  p.  140. 

*  0.  Brucb,  01°  Boile,  has  paintod  out  {ridt  Archir.  dea  Veicins  (ur  gemein. 
•ehsftltche  Artteiten  tor  Fordemng  der  wissenschftfUichen  Bcilknnde,  Band  ii., 
II«ft  iii.,  1 855,  p.  409,  el  teg.)  Uiat  the  reunion  or  the  parta  of  a  divided  oerre 
takM  pUce  In  lbn<e  ways.  In  favorable  ctMS  tbere  is  a  direct  cODcr«tioo  of 
tha  ecmtlgaoas  fibrous  extremities ;  in  otbor  emaea  the  fibres  have  to  grow 
tovard  each  other ;  but  in  the  majority  of  cases  the  peripheric  portion  of  the 
divided  nerve  traales  away,  and  itt  place  ia  f  uppUed  bj  an  ftiltiiialoD  of  tb«  oeiw 
tnl  poKion. 

*   L.(.,p.  282. 
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Albert  Mosset,  a  printer,  nineteen  years  old,  bad  bis 
right  hand  caught,  November  13,  1846,  in  a  machine,  by 
which  the  N.  nlnaris,  the  Art.  ulnari?,  the  tendons  of 
tlic  flexor  sublimia  and  profundus,  the  M.  pahnario  brcvig, 
etc.,  were  so  severely  wounded  that  when,  tliree  months 
later,  the  patient  left  the  hospital,  the  muscles  of  the  hand 
were  iu  a  condition  of  complete  paralysis  and  atrophy.  The 
two  la£t  phalanges  of  all  the  fingers  were  constantly  flexed, 
and  the  emaciated  hand  gradually  assnme<l  the  form  of  a 
claw.  When  Duchenne  first  saw  the  unfortunate  man 
(December  22,  1850),  four  years  after  the  accident,  the  hand 
was  emaciated  to  the  bones,  and  on  its  inner  surface  the  ten- 
dons of  the  flexors  and  the  projections  of  the  metacarpal 
bones  were  prominent.  The  two  last  phalanges  of  the  fin- 
gers were  pcnuancntlj'  adductcd,  though  they  could  be 
brought  mechanically  in  the  siime  line  with  tlie  first  pha- 
lange^s,  the  articulations  of  which  with  the  metacarpal  hones 
were  in  a  state  of  partial  luxation.  If  an  attempt  wa*  made 
to  overcome  this  luxation,  the  tuberosities  of  the  metacarpal 
bones,  which  were  in  a  cou<Htion  of  hypertrophy,  opposed 
insurmomi tabic  obstacles.  If  an  attempt  was  made  to 
straighten  the  fingers,  the  luxation  was  rendered  complete ; 
also  the  distention  of  the  fingers  and  the  adiluction  and 
abduction  of  the  tliomb  were  impossible.  The  forearm, 
wlii<'h  was  somewhat  emaciated,  exhibited  a  straight  scjir, 
extending  from  al»ove  downwanl,  and  from  the  inside  out- 
ward, and  adhering  to  the  tendons  of  the  flexors.  The  flex- 
ion and  extension  of  the  wrist,  the  pronation  and  8ui>ination 
of  the  forearm  could  l)e  accomplished  with  ordinary  ease. 
The  sensibility  of  the  skin  of  the  posterior  half  of  the  hand, 
and  of  the  fifth  finger,  and  upper  side  of  the  fourth,  was 
weakened ;  the  hand  was  the  seat  of  constant  pains,  which 
were  increased  by  every  movement.  Its  color  was  a  dull 
white  ;  blue  in  the  cold  ;  it8  temperature,  both  to  the  feeling 
of  the  patient  and  to  the  touch,  wa^  considerably  lowercil ; 
its  veins  were  not  visible.     In  all  the  nmsdcts  of  the  hand 


•rf*'*J^^3lMl^HW: 


NEET0C8   PAaALTSIS. 


368 


'  eleetro-ranBcnlar  contractility  was  extinct ;  the  skin  of  the 
posterior  half  of  the  upper  surface  of  the  hand,  and  of  the 
little  fiiifrer  and  the  inner  stirface  of  the  ring-finger,  was 
wholly  unsusceptible  of  electric  irritation. 

Ducheune,  in  his  indcfatigaltle  zeal,  did  not  lose  courage 
in  the  presence  of  this  seuniiiigly  hopeless  case.  He  at  once 
applied  the  electric  current  to  the  paralyzed  muscles,  and 
after  only  the  tenth  sitting — the  sittings  were  continued,  as 
a  mlo,  from  ten  to  fifteen  minutes — Mnsset,  instead  of  the 
pnins  which  lie  had  formerly  cxperiencctl,  folt  in  his  hand  a 
burning  heat,  though  the  fingers,  as  before,  were  affected 
with  a  painful  and  dull  cold  sensation.  At  the  same  time 
t'  •  Htion  of  the  muscles  l^egan  to  improve,  and  the  de- 
j  -  between  the  metacarpal  bones  to  fill  np;  the  luxa- 

tion of  the  first  phalanges  diminished;  the  second  phalanges 
L»B8umed  a  more  extended  direction.  At  this  stage,  on  ac- 
)unt  of  the  feverish  condition  of  the  patient,  the  treatment 
remitted  for  three  weeks.  During  this  interViil,  not 
ily  was  there  nfi  retrogression  of  the  local  evil,  but,  on  the 
ffcontrary,  the  warm  feeling  spread  over  the  fingers,  which 
now  lost  their  dull  sensation  of  pain.  On  recommencing  the 
ItreatnuMit,  Duclienne  united,  with  the  faradization  of  the 
auscles,  that  also  of  the  skin,  using  for  this  purpose  the 
metallic  wire-brush ;  the  sensibility  of  the  skin,  thereupon, 
urccptibly  incrense<l,  the  veins  in  the  back  of  the  hand  be- 
le  distinct,  the  color  of  the  skin  normal. 
The  sittings  l)eing  continued  from  day  to  day,  the  small 
loscles  of  the  hand,  which  wore  not  earlier  noticeable, 
egnn,  about  the  15th  of  March,  1S51,  to  develop  dis- 
tinctly, and  tlio  position  of  the  index  and  middle  fingers  im- 
jirfive<l ;  the  adduction  of  the  first  j>h«hingc8  was  now  possi- 
ble, the  M.  ititerossi'i  re^icted  imdcr  electric  exciteiueut,  but 
voluntary  movements  were  not  yet  practicable.  At  this 
stage,  the  patient  left  the  ho«j)ital  anrl  passed  two  months 
at  large,  with  the  intention  of  leaving  to  nature  the  comple- 
tion of  the  cure.     His  hope,  however,  proved  illusive;  his 
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liaiid  did  not  increase  in  size,  nor  did  the  power  of  voltintury 
movement  rotmTi ;  accordingly,  he  again  had  recourse  to 
electric  treatment,  and  frotn  the  lieginuing  of  June  w.-is  sub- 
jected two  or  three  times  a  week  to  faradization.  In  the 
outset  the  first  phalanges  of  the  first  and  second  fingere  as- 
snmcd  a  position  still  more  inclined  toward  the  metacarpal 
bones;  but  the  last  two  became  more  extended,  and  tlie 
active  movement  of  the  last  members  of  the  fingers,  as  well 
as  the  abduction  and  adduction  of  the  fingers,  became  pos- 
sible. 

The  improvement  now  progressed  rapidly,  so  that,  by  the 
end  of  Angnst,  Musset  conld  write  and  draw,  and  in  Feb- 
ruary, 1852,  notwithstanding  an  interruption  of  the  treat- 
ment for  more  than  a  month,  ho  coulil  adduct  the  first 
phalanges  of  the  index  and  middle  fingers  to  a  right  angle 
with  the  metacarpal  Ijones,  and  could  fully  extend  the  lust 
phalanges.  The  position  and  motor  power  of  the  lust  two 
fingerebad  become  better;  the  muscles  of  the  thumb  were 
almost  perfectly  developed,  and  were  capable  of  all  the 
movements ;  the  tendons  of  the  flexors  were  no  longer 
prominent  on  the  surface  of  the  hand,  and  the  muscles  at 
the  ball  of  the  little  finger  were  available  for  use.  Musket 
now  engages  to  transcribe  mantiscript;  with  the  hand,  for- 
merly disabled,  he  copied  for  me  the  prize  essay  in  which 
Duchenne  published  the  report  of  this  ca.se. 

B)it  the  most  brilliant  illustration  of  the  extraonlinary 
length  of  time  during  which  muscles,  that,  in  consequence 
of  some  mechanical  obstruction,  have  ]mt  their  functional 
power,  or  in  which  this  power  has  never  been  develope<l, 
can  jircserve  their  integrity,  is  furnished  by  casee  of  facial 
jiandysis  extant  from  Ixith.  In  such  cases  the  M.  buccina- 
tor, which  is  provided  with  the  motor  roots  of  the  trigemi- 
nus, is  included  in  the  jiaralysis.  Here  all  that  is  necessary, 
in  order  to  make  it  possible  to  move  the  mouth  laterally,  and 
hold  it  in  a  lateral  {losition,  is  a  faradization,  once  or  twice, 
of  the  muscle  named. 
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Cask  31. — L.  H.,  a  studeut,  uinctecn  yeare  old,  was  bom 
with  a  jwtralj-sis  of  the  riglit  side  of  the  face,  which  could  be 
traced  to  no  cause  antecedent  to  birth.  In  addition  to  an 
absKihite  inability  to  perform  any  movement  with  the  mud- 
cles  of  the  riglit  side  of  the  face,  to  wriukle  the  forehead,  to 
close  the  eye,  or  to  draw  together  the  mouth,  the  sensation 
of  taste  was  weakened  in  the  light  extremity  of  the  tongue. 
lu  the  jtositiun  of  the  uvula  there  was,  neither  in  this  nor 
in  the  following  ease,  any  remarkable  variation.  After  only 
the  second  sitting  the  patient  was  able  to  widen  the  mouth 
eo  mucli,  that  jK-riJeudicular  wrinkles  were  formed  in  the 
checks.  Thus  a  muscle  which  had  lain  dormant  for  nine- 
t«en  3'ears  was,  on  a  second  application  of  the  electric  cur- 
rent, endowed  with  freedom  of  movement.  The  electric 
troatmeut,  which  was  contiimed  more  than  a  month,  and 
was  then  broken  off  by  tlie  departure  of  the  patient,  exer- 
cised als<i  a  decidetl  influence  upon  the  muscles  provided 
with  the  facial  uerve ;  thus  after  only  six  weeks  the  patient 
could  whistle,  wrinkle  the  forehead  in  both  directions,  and 
give  energetic  action  to  the  M.  levator  lab.  sup.  aheque  nasi. 

Cask  32. — Margaret  T.,  seven  years  old,  besides  being 
bom  with  a  paralysis  of  the  left  side  of  the  face,  was  afBicted 
with  the  malformation  here  described  :  Though  the  left  ear 
wae  present,  the  external  auditory  passage  was  absent,  and 
the  place  of  the  external  ear  was  occupied  by  a  white  fleshy 
prominence,  of  the  size  of  a  hazel-nut,  provided  with  mus- 
cular fibres,  and  therefore  movable,  in  which  the  proc.  sty- 
loideus  could  be  felt  inclined  abnormally  outward.  The 
entire  left  side  of  the  face,  particularly  the  left  side  of  the 
lower  jaw,  was  shortened ;  on  the  other  hand,  tlie  left  arch 
of  the  jfahtte  was  broader  than  the  right  one.  After  only 
one  sitting,  the  little  patient  was  able  to  effect,  by  means  of 
the  M.  buccinator,  a  lateral  movement  of  the  mouth  ;  and 
in  a  few  months,  after  twenty-eight  sittings,  all  the  muscles 
of  tJie  face  were  jiossessed  of  freedom  of  movement,  though 
naturally,  in   laughing,  the  mouth  was  still  considerably 
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more  drawn  to  the  side  originally  sound ;  and  in  all  epon- 
taneous  movementB  the  preponderance  of  the  musclee  of  the 
right  ftido  of  tlie  face  wa^  perceptible.  In  this  case  there 
was  also  a  remarkable  plienonicnon  presented,  to  which 
Duchcnne  has  already  drawn  attention — namely,  the  cou- 
titiunus  development  of  freedom  of  movement  in  the  mnsclce 
of  the  left  t^'uh  of  tlie  face,  though  under  neither  direct  nor 
indirect  inntation  ilid  they  display  the  least  sign  of  reaction, 
a  fact  of  whidi  Professor  Virchow,  among  others,  was  con- 
vinced. A  difference  in  the  sense  of  taste  lietwecn  the 
right  and  left  sides  of  the  tongue  was  not  establi*hed  in  this 
case. 

I  have  mentioned  that  in  nervous  ])aralyBis  a  distnrbance 
in  the  electric  condition  of  tlic  paralyzed  muscles  doca  not 
occur  till  the  second  week.  I  desire  here  to  bring  this  fact 
once  more  into  notice,  in  order  to  warn  the  practitioner 
against  the  ])rogno!*tic  errors,  whicli  easily  arise,  when,  in 
view  of  the  normal  or  but  slij^htlv-disordered  electric  condi- 
tion  wliich  clmrHcterize*  tlie  fii-st  few  days  of  such  a  paraly- 
sis, a  favorable  prognosis  is  made,  without  taking  into  ao- 
oonnt  tlie  fact  that  the  disturlting  action  which  afiects  the 
nerves  has  not  yet  cxtendoil  to  the  muB<'le8. 

Case  .33. — Carl  H.,  a  merchant,  twenty-eight  years  of 
age,  came  to  mo  (June  5, 1858)  with  a  eomjilete  panilysifi  of 
the  left  side  of  the  face,  which  he  had  contracted  tliroo  days 
before,  in  consequence,  as  he  believed,  of  a  cold  caught 
during  the  night.  All  the  muscles  provided  with  the  N. 
facialis  reacted  equally  well ;  but,  after  the  second  sitting, 
June  8tli,  the  reaction  was  leiss  strong;  and  on  June  lotli — 
that  is,  eight  days  after  the  beginning  of  the  attack — it  was 
fiilly  extinct.  Fmm  this  time  till  the  departure  of  the 
patient  (July  10th),  tliirty-ono  electric  sittings  were  had, 
hut  they  were  attended  nnth  only  a  slight  result ;  so  that, 
while  some  creases  l>ecame  apparent  on  the  forehead,  the 
eye  could  not  Im?  closed,  nor  the  mouth  lie  drawn  up  toward 
the  left,  or  mucli  contracted. 
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pion^ — Xo  more  int«re«ting  and  Taliuble  emj  h%t  yet  been  pablUhed  opan 
fa^sriw  of  the  norve»,  and  the  disorders  confcqucnt  thereon,  thau  thu  atlmirablo 
monognph  of  Vrt.  MitcboU,  Morehouse,  and  Kran  (Gunshot  \\'ound«  and  other 
Iiyurjc*  of  Nerrei.  Philadelphia :  18C4).  Tlie  student  or  practitioner,  who  de- 
fina  to  funiiliiirixe  hiiugclf  with  the  subject  of  paralysis  in  all  iu  pha»r<,  cannot 
do  M>  wiilioul  an  attentive  »ludy  of  tbi:«  littli*  book.  Dr.  Meyer  dues  not  appear 
!•  be  a«iut>  of  its  exixtence.  I  would  gliully  transfi'r  a  portion  of  it  lo  these 
pa^ta,  but  it  is  all  so  much  to  the  point  that  I  muiit  content  myself  with  rcvom- 
acnding  its  perusal  to  all  who  wish  a  full  acquidntance  with  oervous  patholo- 
gy.-W.  A.  IL] 


V.    MTSCTLAB  PARALTSIB. 

Dr.  n.  Friedberg,  in  liis  "  Pathologie  und  Therapie  der 
Mnskelluhmungen,"  '  has  jiistly  dutiugiii^hed  the  paralysis 
of  the  niascles  which  arises  from  a  disorder  in  the  aasiiiiila- 
tive  processes  of  the  luu-icular  sulnjtiuicu,  or  in^'oputhic  pa- 
ralysis— paralysis  ex  alienata  musculorum  nutritione — from 
that  form  of  j)araly8is  which  is  occsujionod  by  an  injury  to 
the  nervous  centres  or  nervous  cords,  or  neuropathic  pa- 
ralysis. In  this  connection,  he  has  remarked  that  this  dis- 
ttirbiince  in  assimilative  action  may  render  a  muscle  incapa- 
ble of  obeying  the  will,  even  when  the  motor  nerves  are 
sascoptible  to  the  excitation  emanating  from  the  brain  and 
jtnal  cord.  In  neuroj),'»thic  paralysis  the  disturbed  assimi- 
Itive  action  of  the  muscle  is  the  secondary  cause ;  in  myo- 
patiiio  it  is  the  primary  one,  and  therefore  in  the  latter  it 
>}iears  earlier  and  riuis  a  quicker  course.  On  the  other 
ind,  in  neuropathic  paralysis  the  cessation  of  muscular 
contraction  is  the  primary  effect ;  in  myopathic  it  is  a  aec- 
I'lulary  one,  .\  disturbance  in  the  nutrition  of  a  muscle 
cji])able  of  inducing  paralysis  may  be  e.\cited,  according  to 
Friedberg,  by  the  following  cjiuses :  1.  A  sindiar  disturb- 
ance in  adjacent  organs,  communicating  itself  to  the  mus- 
cles ;  examples  are,  paralysis  of  the  muscles  covering  the 
peritonxcum,  in  consequence  of  pcritouitis,  paralysis  of  the 
tutercostal  nmscles,  in  conseijucnce  of  pleuritis,  paralysis  of 
the  M.  deltoidens,  in  conset]ueiice  of  inflammation  of  the 
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ehoulder-joint ;  2.  Tlie  effect  of  external  force,  a  wotin  J,  a 
bum,  laceration,  excessive  straining;  3.  A  enddea  change 
of  tem]>erature  ;  i.  Various  diseases  of  the  Mood,  as,  for  ex- 
ample, typhus,  itcute  eviintheuiatrt,  tlie  action  of  certain 
poisons,  as  lead,  di»turbing  the  nutrition  of  the  muscles; 
5.  Deficient  eujiply  of  blood  or  repressed  muscular  move- 
ment, as  in  those  nutritive  disturbances  in  tlie  lutuclca 
induced  by  diseased  conditions  of  the  vascular  membranes 
and  thromlKisis,  ur  those  similar  <listurbancofi  occasioned  by 
the  pressure  of  tumors  ;  0.  Unkjiown  causes,  numerous  cases 
of  progressive  muscular  atrophy,  etc. 

The  disturbance  in  the  nutrition  of  the  muscle  which  is 
eftected  by  these  various  causes  is,  from  a  pathological  and 
anatomical  stand-point,  always  the  ^lame  in  essential  charac- 
ter, namely,  either  a  genuine  intlammation  of  the  muscle  or 
a  result  of  such  inflammation.  Tlie  structure  of  the  mnscle, 
abundantly  supplied  as  it  is  with  connective  tissue  which 
not  only  etjvelojis  the  entire  muscle,  but  the  several  mus- 
cular fibres  and  bundles  of  fil)res,  and  through  which  the 
blood-vessels  are  abmidantly  di8tril)utcd,  is  the  seat  of  light 
iniiammations,  w^hich  ariso  sometimee  from  a  direct  inllucnce 
brought  to  bear  upon  the  muscle,  sometimes  by  diffusion 
from  contiguous  tissues,  and  whii;h,  in  conse<]uence  of  the 
connection  of  the  muscular  int^uments  with  the  fascicles, 
extend  more  or  less  widely  from  the  nmscles  primarily  af- 
fected. The  great  <]uuntity  of  blixxl-vessels  with  wliich  the 
muscles  are  enriched  supplies  the  conditions  for  the  occur- 
rence of  one  of  two  results :  either,  on  the  one  hand,  a  speedy 
subjugation  of  the  inliamtutitiim  and  a  restoration  of  normal 
functions  Ixsfore  the  disorder  has  affected  to  any  considerable 
degree  the  nutrition  of  the  primitive  fibres  ;  or,  on  the  other 
hand,  if  the  inflammation  be  not  subjugated,  the  formation 
of  purulent  granules,  connec^tive  tissue,  and  fat,  and  the  dis- 
integration of  the  primitive  fibres  with  their  constituent 
tissues,  or  a  fatty  degeneration  of  them,  the  vessels  and 
nerves  becoming  thus  involved  finally  in  the  same  diseased 
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condition.  The  process  thus  deftcribofl  does  not,  however, 
neceeearily  embrace  at  once  the  entire  muscle.  The  several 
fn«cicles  of  the  same  mu&cle  may  bo  affected  in  varioas  de- 
gre<«,  some  retaining  their  organizntion,  othera  undergoing 
a  fatty  degeneration,  etc.  The  museulnr  fibres  may  also — a 
result  which  cannot  often  be  learned  from  an  external  ex- 
wniuation — become  deteriorated,  without  any  appearance 
of  atrophy  in  the  muscle,  which,  iu  consequence  of  the  new 
formation  of  fat  or  connective  tissue,  may  seem  much  larger 
than  it  really  is. 

In  harmony  with  this  variety  in  the  anatomical  condi- 
tions of  the  paralyzed  nniscles,  their  reaction  under  the 
induced  current  is  very  various,  every  grade  of  electric  con- 
dition being  eiliibitef],  from  the  normal  one  to  that  of  a  com- 
plete deprivation  of  electro-mnscular  contractility  and  sensi- 
bility— a  divereity  presented  not  simply  by  different  muscles, 
but  also  sometimes  by  the  various  fascicles  of  the  same  mus- 
cle. By  observing,  however,  the  degree  of  depression  iu 
electro-muscular  contractility  and  sensibility,  we  can  at  once 
eterraine :  1.  Wliich  muscles  have  primarily,  and  which  have 

ondarily  suffered,  that  is,  which  have  lieen  directly  affect- 
ed by  the  paralyzing  influence,  and  which  have  been  con- 
demned to  inactivity  in  consequence  of  a  disturbance  in 
Uieir  motor  power  unconnected  with  a  condition  of  disease. 
S.  How  deeply  the  muscles  have  suffered  in  their  assimila- 
tive processesi,  and  whether  accordingly  a  speedy  or  a  slow 
curt!  may  l)e  anticipated,  or  none  at  all.  As  regards  the  last 
contingency,  even  a  complete  loss  of  irritabiUty  under  the 
induced  current  does  not  at  all  justify  an  unconditionally 
unfavorable  prognosis,  in  confirmation  of  which  I  refer  the 
reatler  to  the  exporimente  made  by  Brenner,  mentioned  on 
page  190. 

Cask  34. — S.,  a  merchant,  twentj'-eight  years  of  age,  had 
contracted,  probably  in  consequence  of  the  tightness  of  his 
boot,  a  pnrnlvBi?  of  the  M.  extensor  hallucis  longus  of  the 
left  foot,  which,  when  the  patient  haii  drawn  off  his  boot, 
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prevented  his  raising  his  great  toe  from  the  floor.  By  the 
use  of  a  strong  sole,  the  inconvenience  of  this  was  but  little 
lessened.  The  reactions  of  the  paralyzed  muscle  showed 
only  a  slight  loss  of  power,  consequently  the  prognosis  was 
favorable,  and  in  fact  the  patient,  who  had  come  to  me  for 
treatment  May  8, 1867,  was  able,  after  four  sittings,  to  leave, 
May  17th,  perfectly  cured. 

Case  35. — Ilauff,  a  merchant,  fifty-two  years  old,  having 
on  a  warm,  spring  afternoon,  while  working  in  his  shirt- 
sleeves in  his  shop,  exposed  himself  to  a  draught  of  air,  was 
seized,  toward  evening,  with  violent,  tearing  pains  in  the 
right  shoulder,  which  in  the  night  increased  in  intensity, 
making  every  movement  of  the  shoulder  and  the  elevation 
of  the  arm  impossible,  and  gradually  spreading  over  the  up- 
per part  of  the  arm,  the  forearm,  and  the  hand,  down  to  the 
finger-ends.  Within  about  fourteen  days,  in  consequence  of 
frequent  cupping  about  the  shoulder-blade,  and  the  employ- 
ment of  embrocations  and  Eussian  baths,  the  pains  disap- 
peared, but  the  power  of  voluntary  movement  in  the  shoul- 
der was  entirely  abolished,  and  the  muscles  of  the  posterior 
region  of  the  shoulder-blade  and  acromion,  especially  the  M. 
deltoideus,  became  atrophied. 

In  this  condition,  about  six  weeks  after  the  banning  of 
the  disease,  the  patient,  on  the  advice  of  his  physician,  Dr. 
L.  Posner,  applied  to  me  for  a  trial  of  electric  treatment. 
An  examination,  made  May  22,  1862,  gave  the  following 
results  :  The  upper  part  of  the  right  arm  was  wholly  incapa- 
ble of  active  movement,  and  lay  rigid  and  motionlees  against 
the  thorax.  A  limited  passive  movement  could  be  made,  but 
this  Avas  attended,  especially  on  every  attempt  to  raise  the 
arm,  with  a  severe  sensation  of  pain.  The  right  shoulder  had 
lost  its  rotundity,  the  M.  deltoideus  being  shrunken  and  re- 
laxed to  such  a  degree,  that  between  the  acromion  scapulae  and 
the  caput  humeri  there  wjis  an  interval  of  about  half  an  inch. 
The  patient  complained  of  an  unpleasant  sensation  of  dnl- 
ness,  itching  and  pricking  in  the  forearm  and  hand,  especially 
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in  the  fourth  and  fifth  fingers,  caiising  him  to  seek  its  re- 
moval by  repeatedly  rubbing  with  the  sound  hand  the  parts 
thus  affected.  The  electro-muscular  contractility  of  the  M. 
deltoideus  was  normal ;  the  electro-muscular  sensibility,  how- 
ever, especially  of  those  fibres  which  take  their  rise  from  the 
acromion,  was  considerably  lieightened."  On  June  11th, 
after  only  the  ninth  sitting,  the  patient  was  able  to  raise  tlie 
arm,  without  pain,  to  a  horizontal  position.  The  caput  hu- 
meri had  approached  to  within  two  lines  of  the  acromion  ; 
the  M.  deltoideus  had  increased  in  size.  At  this  stage  the 
patient  interrupted  the  treatment  with  the  intention  of  leav- 
ing the  rest  to  nature,  but,  as  his  condition  was  rather  deteri- 
orated than  improved,  he  applied  again  to  me,  August  18th, 
for  a  continuance  of  electric  treatment.  I  accordingly  sub- 
jected the  patient  fourteen  times  more  to  faradization,  and 
dismisse<l  him,  October  2d,  perfectly  cured ;  the  M.  deltoi- 
deus had  regained  its  power  of  movement,  and  the  shoulders 
their  fulness  of  form.  The  painful  sensations  in  the  arm 
and  fingers  had  passed  entirely  away. 

Case  36. — C.   L.,  a  farmer,  twenty-two  years  of  age, 

'  TliU  elevation  of  the  electro-muscular  sensibility,  which  Duchcnnc  regards 
as  an  indication  of  what  he  terms  rheumatic  paralysis,  that  is,  a  paralysis  aris- 
ing from  muscidar  rheumatism,  neural;^a,  or  other  rheumatic  affection,  is  prob- 
ably only  the  result  of  an  accompanying  hypera-sthesia  of  the  affected  muscles. 
It  is  no  more  a  characteristic  of  rheumatic  paralysis  than  the  normal  condition 
of  the  electro-muscular  contractility  is,  which  also  Duchenne  will  hare  as  a 
peculiarity  of  this  form  of  paralysis.  Froriep  (I'cber  die  Ileilwirkungen  der  Elec- 
ricitiiL  Erstcs  Heft :  Die  rheumatischo  Schwiele,  Weimar,  1 843)  has  assigned  aa 
the  constant  and  distinctive  feature  of  rheumatic  forms  of  disease,  the  rheumatic 
callosity,  an  exudation  which  has  its  seat  in  the  dermis,  the  connective  tissue, 
the  mu!>cle,  or  the  periosteum ;  but,  on  more  careful  observation,  this,  though 
frequently,  is  by  no  means  always  found  in  diseases  of  the  kind  named ;  when 
present,  it  occasions  a  corresponding  reduction  of  the  electro-muscular  contrac- 
tility. 1  myself  have  seen  cases  in  which  Duclienne's  statements,  and  still  more 
numerous  cases,  in  which  Froriep's  held  good ;  the  distinction  lies  simply  in 
this,  that  in  the  former  there  was  no  exudation,  but  probably  a  hypericstbesia 
of  the  nerves  of  the  muscle,  while  in  the  latter  a  greater  or  less  degree  of 
exudation  was  present,  by  which  the  muscular  contractility  was  lowered  in  pro* 
portion  to  the  increased  resistance  to  conduction. 
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had  been  subject  from  his  seventli  to  his  seventeenth  year 
to  various  kinds  of  nervous  attacks ;  thus  from  his  seventh 
to  his  twelfth  year  lie  had  sufiered  paralysis  of  the  lower 
extremities,  alternating  with  intervals  of  relief,  during 
which  he  wa*  perfectly  strung  in  the  use  of  his  legs.  From 
his  twelfth  to  his  seventeenth  year  he  had  been  subject  to 
epileptic  convulsions,  which  sometimes  were  excited  merely 
by  the  brushing  of  his  coat.  From  this  time,  he  had  grown 
physically  so  strong,  that  he  could  perform  all  the  duties  of 
an  agriculturist,  and  was  only  inconvenienced  occasion- 
ally by  pains  in  the  back  of  the  head  or  spine,  rendering 
necessary  the  application  of  leeches  or  cupping-glasses.  He 
was,  accordingly,  notwithstanding  his  opjMsition,  declared  fit 
for  military  ben'ico,  and  was  enlisted  October  18, 1854. 

So  soon  as  October  21st,  he  experienced  pains  in  both 
arms,  especially  the  left,  which,  in  coTisequcnce  of  continued 
military  exercises,  increased  in  intensity,  being  particularly 
severe  in  the  region  of  the  shoulder;  these  were  accom- 
panied with  disturbances  in  motor  power,  disabling  him 
from  nusing  the  left  arm  at  the  shoulder-joint  with  any 
freedom,  or  adducting  it  at  the  elbow.  Being  at  last  only 
able  to  hold  the  stock  of  his  musket  with  the  flexors  of  his 
fingers,  ho  was  received,  TJovember  16th,  into  the  military 
hospital.  Hut,  notwithstanding  the  employment  of  douches 
and  embrocations,  a  complete  ))aralysis  of  the  ann  ensued, 
together  with  ro<luction  of  temi)erature,  disturbance  of  sen- 
sibility, and  a  relaxation  of  the  muscles  of  the  shoulder 
and  upper  arm.  The  endentiio  application  twice  a  day  of 
strychnine,  in  doses  gradually  increased  from  li-  to  i  a  groin, 
remained  without  favorable  result,  and  the  patient  was  at 
last,  on  December  22d,  dismissed  from  the  hospital  as  tem- 
porarily unfit  for  service.  After  an  interval  of  several 
weeks,  during  which  cuppings  were  applied  to  the  nape  of 
the  neck,  invigorating  washes  emplo3'ed,  and  perfect  reet  for 
the  arm  enjoined,  on  the  advice  of  Dr.  Lcubuscher,  he  came 
to  mu  January  31,  1S55.     The  upper  arm  could  not  b« 
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■iove'l  from  the  body ;  the  elbow  could  jiot  be  bent,  and  the 
entire  arm,  therefore,  hung  lax  by  his  side.  The  M.  deltoi- 
dens  and  bioeps  brachii  felt  flal)br.  Tlie  senfiibility  of  the 
Bkin  on  the  upper  nrni  was  diminished.  Th^  action  of  the  mua- 
^je6  of  the  foroami  and  hand  was  unimpeded.  The  patient 
complained  »f  a  feelinp;  of  coldness  in  the  arm  and  hand ;  yet 
these  part*  di^l  uut  fuel  cold  to  the  touch.    The  electro-mns- 

f«nl«r  oontrftctility  of  the  paralyzed  muscles,  the  M.  deltoideus, 
and  biceps,  was  but  little  lowered,  and  accordingly  a  favor- 
able projTuosis  could  be  iiiadc.  In  point  of  f:\ct,  after  only 
the  third  r^itt.itig,  the  patient  was  able  to  raise  tlio  arm  to  the 
horizontal  plane,  the  sensibility  of  the  Bkin  waij  increased, 
and  the  feeling  of  coldness  subsided-  After  the  ninth  sit- 
ting (February  9,  1855),  all  the  movements  were  performed 
without  ol>struction,  the  tone  of  the  muscles  was  raised,  the 

i»rn)  wimn,  the  sensibility  of  the  ekin  normal.  A  feeling  of 
pain,  however,  aroused  by  repeated  movements  of  the  arui, 
and  extending  along  the  shoulder-blade  to  the  spine,  ren- 

Ldered  an  application  of  a  gentle  electric  current  two  or 
three  times  a  week  still  de^irable.  Under  this  treatment  the 
mtiscli*  fonnerly  paralyzed  increased  during  February  and 
March  in  volume.  The  pains  were  di-sipated,  and  at  the 
end  of  March  the  patient  was  again  ready  for  active  service. 
Cask  37. — Ilermann  Scliroeder,  a  boy  of  twelve  years, 
who  hud  been  always  hcaltliy,  having,  while  playing  at  ball, 
hurled  the  ball  Ivy  a  stmug  etlbrt  to  a  great  distance,  expe- 
riencetl  »  severe  pain  in  the  right  shoulder,  wluch  lasted 
right  days.  Two  years  later,  about  the  beginning  of  the 
pear  18.54,  his  relatives  remarked  that  the  right  shoulder 
I  carried  lower  down  and  more  to  the  front  than  the  left, 
and  that  the  thorax  was  fallen  in  on  the  right  side.    Au  ex- 

[.aminntion  (made  August  26,  1S54)  gave  the  following  re- 
Itdtfi :  If  the  patient  was  regarded  posteriorly  while  assum- 
k^  an  nuK-nt  j>osture,  his  arms  hanging  by  his  side,  the 

iirertcbml  column,  from  the  first  to  the  seventh  dorsal  >X'rte- 

[imi,  nhowed  a  deviation  to  the  letl,  which  at  its  greatest  dis- 
18 
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tance  was  as  mnch  as  lialf  an  inch.  The  distance  of  the 
superior  angle  of  tlie  shoulder-blade  from  the  proc.  spin,  uf 
the  tliird  dorsal  vertebra  measured,  on  the  right  side,  fonr 
inches,  and,  on  the  left  side,  two  inches  ;  tlie  distance  of  the 
inferior  angle  of  the  proc.  spin,  of  the  ninth  dorsal  vertebra 
ineasnred,  on  the  riglit  side,  tlireo  and  a  half  inches,  on  the 
left  side  one  and  tliree-qiiarter  inches.  Consequently,  tlie 
right  shoulder-blade,  especially  at  its  inferior  part,  wjis  but 
loosely  connected  wi^h  the  thorax,  while  the  superior  free 
border  of  the  hitissinius  dorsi,  which  in  its  nonnal  position 
covers  the  inferior  angle  of  the  shoiilder-lilade,  and  is  at- 
tached to  the  thorax,  was  here  found,  in  consequence  of  the 
changc<i  position  of  the  scapula,  underlying  it ;  the  right 
Mm.  rhomboidei  projected  a»  a  thick  roll.  When  the  pa- 
tient held  both  arms  horizontally  to  the  front,  so  as  to  meet 
opposite  the  middle  line,  the  deviation  of  the  vcrt«?l>ral 
column  disappeared  ;  on  the  other  hand,  the  distance  of  the 
superior  angle  of  the  shoulder-blade  from  the  proc.  spin,  of 
the  third  dorsal  vertebra  measured  on  the  right  side  four 
and  a  half  inches,  on  the  left  side  tliree  inches;  the  distance 
of  the  inferior  angle  from  the  proc.  spin,  of  the  ninth  donal 
vertelira  measured  on  the  right  side  four  and  a  half  indies, 
on  the  loft,  three  inches  and  a  half.  If,  now,  he  moved  both 
arms  at  the  same  time  from  the  front  horizontally  as  far  as 
possible  behind  him,  though  he  succeeded  in  bringing  the 
left  scapula  in  a^ntact  with  the  vertebral  column,  the  infe- 
rior angle  of  the  right  one  remained,  on  the  other  hand,  at  a 
distance  of  three  and  a  half  inches,  and  the  superior  angle 
at  a  distance  of  two  and  a  half  inches  ;  this  nearer  apjiroxi- 
mation  of  the  latter  was  only  effected  by  a  powerful  tension 
of  the  Mm.  rhomboidei.  The  case  thus  presented  was  one 
of  complete  paralysis  of  the  right  M.  trapezius,  induced 
probably  by  a  muscular  laceration,  as  well  as  of  apparently 
a  secondary  relaxation  of  the  M.  latissinius  dorsi  of  the  af- 
fected side.  A  treatment,  continued  for  a  considerable  time, 
effected  at  the  most  only  a  greater  tension  of  the  latter, 
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whose  electxo-muscular  contractility  was  tolerably  well  pre- 
acn'ed ;  but  the  irritation  of  the  trapezius,  whose  electro- 
muscalar  contractility,  in  consequence,  probably,  of  an  iusuf- 
I  ficicnt  niiion  of  the  8evere<l  mui^cular  fascicles,  was  entirely 
extinct,  remained  witJiout  result. 

In  the  case  which  is  here  described  we  find,  in  addition 
to  I  lie  paralysis  of  the  M.  trapezius,  a  hypertrophy  of  the 
Mm.  rhomboidei  of  the  corresponding  side.  A  like  mus- 
cular hypertrophy  frequently  occurs  as  a  result  of  muscular 
pHndysis,  whenever  the  power  of  making  a  certain  move- 
ment is  not  taken  wholly  away  from  the  member  attacked 
by  tlie  paralysis.  If  the  movement  particularized  can  be 
Bccomplishe<l  by  other  aiixiliary  muscles,  working  in  the 
siune  direction  as  the  paralyzed  ones,  the  former,  having 
now  adde^l  to  their  own  proper  function  that  of  the  latter 
also,  midorgo  an  increase  of  volume  corresponding  to  their 
increased  activity.'  Aa  the  paralyzed  muscles  gradually 
recover  their  freedom  of  movement,  the  hypertrophy  sul>- 
eides.  Moreover,  in  cases  of  muscular  paralysis,  we  often 
meot^  either  in  addition  to  or  without  hypertrophy,  certain 
moBOular  deformations  developed  in  the  antagonists  of  the 
paralyzed  muscles,  in  consequence  of  the  removal  of  the 
lUtnral  mnsculiir  equililjrium,  and  which,  in  like  manner, 
gradually  disappear  with  the  restoration  of  executive  power 
to  the  paralyzed  muscles. 

In  the  following  case  we  find,  as  a  result  of  the  paralysis 
of  the  serratus  ant.  major,  a  hypertrophy  of  the  upper  part 
of  the  trapezius  and  the  levator  angul.  scap.,  and  at  the 
same  time  a  defonuation  of  the  Mm.  rhomlioidei. 

Cask  38, — Sann,  a  journeyman  tinman,  nineteen  years 
old,  as  R  child  scrofhloiis,  but  later  in  life  always  in  good 
health,  was  a  young  man  of  weak  build,  without  strength 
of  muscle,  and  pale  in  the  face.  In  the  autumn  of  1S56 
he  was  seized,  without  known  cause,  with  violent  tearing 
paioa  in  the  right  shoulder,  which,  when  warmth  was  sup- 

<  See  Cue  SI. 
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plie<l.  ulwap  eoon  disappeared,  but  returned  at  times,  e* 
pecially  in  the  monuiig  hours.  Sann  having,  on  one  occtt- 
Bion,  about  Christmas-time,  when  he  had  been  working  very 
hard,  supported  liii*  head  for  a  hjng  time  in  a  lient  position, 
Buddenly  felt  a  tearing  pain  which  ran  trom  tlie  lnwwst 
cervical  vertebra  to  the  fossa  suprasjtinata  dextra,  and,  n« 
6oon  as  he  raised  hi.<  head,  increiwed  in  violence.  From  this 
time  Sann  could  not  elevate  his  ann  without  pain,  and 
though,  after  he  liad  kept  his  bed  several  dajs,  tide  pain 
diminished,  still,  up  to  January  14th,  the  patient  could  not 
take  down  his  coat  from  the  crosi*-l)ar  of  his  bed  without 
suffering  severely.  From  this  time  until  his  admission  into 
theSchoenlein  department  of  the  hospital,  February  4, 1857, 
he  was  subjected  eight  times  to  the  electric  current,  by 
which  means  the  severity  of  his  pains  was  much  mitigated. 

At  this  stage  his  case  presented  the  following  jKiints : 
There  was  a  slight  curvature  of  the  spine,  in  iu  dorsal 
region,  toward  the  right,  and  the  right  shotdder  stood  cop- 
reapondingly  higher.  When  the  arms  hung  down,  it  was 
observed,  in  the  next  place,  that  the  interior  border  of  the 
right  shoulder-blade  was  inclined  obliquely  downward  to 
the  left  and  that  its  inferior  angle  stood  farther  from  the 
thorax  tlian  the  corresponding  part  of  the  left  shotddcr-blade. 
Tlie  region  of  the  fossa  supraspinata  was  more  prominent  on 
the  right  than  on  the  left,  a  difference  induced  by  the  hyper- 
trophy of  the  superior  part  of  the  trapezius  and  the  levator 
ang.  scapulffi  ;  in  like  manner,  the  region  lying  between  the 
upper  dorsal  vertebra  and  the  upper  part  of  the  interior 
border  of  the  8cai>ula  was  more  prominent  on  the  right  side 
than  on  the  left,  a  difference  induced  by  the  shrinking  of 
the  Mm.  rhomboidei.  The  patient  could  raise  the  extended 
arm  to  an  angle  of  120  degrees;  but  on  every  attempt  to 
raise  it  higher  he  experienced  pain,  and  at  the  same  time 
involuntarily  inclined  the  head  to  the  right.  If,  in  thiB 
effort,  he  was  assisted  by  liaving  the  inferior  angle  of  the 
scapula  pushed  outward,  be  could  raise  the  arm  conveniently 
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to  tbe  }iead.  Oa  the  elevation  of  the  ana,  the  inner  border 
of  the  e<!apnla  was  removed  bo  fur  from  the  spine,  that  the 
fist  could  easily  be  laid  botwecu  the  wall  ot'  the  thorax  and 
tlie  inner  surface  of  the  ficaj>ula.  When  the  right  arm  was 
thus  ruistod  to  the  head,  the  dentiform  appendages  of  the 
M.  aerratus  anticu5  major  of  the  right  side  disappeared, 
while  tho6c  on  the  left  i^ide,  when  a  like  position  of  the  left 
nmi  wo*  assumed,  could  be  distinctly  marked.  Wlien  the 
chouldfM.  were  moved  forward  and  downward,  the  Mm. 
rhomboidei  dextri  were  much  strained,  and  the  ang.  inferior 
ficap.  fUxA  higher  than  that  of  the  other  side.  When  the 
arm  hung  down,  Sann  experienced  no  pain  in  any  part ;  bnt 
a  pressure  upon  the  shrunken  muscles  was,  on  the  other 
hand,  jtainful.  I  first  saw  tlic  patient  on  February  23d. 
At  tliat  time  no  considerable  change  in  the  symptoms  had 
j>ejired,  except  that,  in  coti'^eiiuence  of  the  increased  hyper- 
phy  of  the  huporior  piu't  of  tiio  trapezius  and  of  the  levator 
ang.  scap.,  Sanu  cuuld  raise  the  arm  somewhat  higher.  The 
rwiction  o(  the  sernitus  ant.  mag.  of  the  right  side  was  bo 
dcficiotit  tluit  a  treatment  of  very  long  duration  was  fore- 
seen ;  tiiis  reaction  was  exhibited  both  upon  intra-muscnlar 
irritation — wliit-h  I  excitel  by  placing  one  conductor  in  the 
cavity  occasionetl  by  tlie  paralysis  l>etweou  the  thorax  and 
scapula,  the  other  in  the  neighboriuiod  of  the  anterior  inaer- 
tioiii*  of  the  mu-icle  in  question,  upon  the  ribs — and  aUo,  in 
an  e*i»ecial  degree,  by  extra-muscular  irritation,  which  waa 
produced  by  the  application  of  one  conductor  upon  the  N. 
tlmnicicus  longtis,  immediately  over  the  exterior  lK>r<lcr  of 
the  sujM-rior  part  of  the  trapezius,  about  one  inch  from  the 
clavicular,  the  other  upon  the  ribn.  Not  only  the  serratus, 
bnt  also  the  trapezius,  in  its  inferior  part  reacteil  with  mnch 
less  force  on  the  right  side  than  on  the  left.  Thus,  on  May 
2,  1857,  lUlcr  fi»rty-eight  sittings^  when  the  patient  stood 
erect,  his  anus  hanging  by  his  side,  the  inferior  angle  of  the 
right  Rhoulder-bladc  stood  out  more  from  the  thorax  than  the 
rrcsponding  ono  of  the  left.    The  region  of  the  interior 
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border  of  the  scapula  was  also  still  prominent ;  the  interior 
border  of  the  shoulder-blade  was  still  obliquely  inclined, 
tliongh  in  a  less  marked  de^rree,  from  above  downward  to 
the  left  and  iuward  ;  finally,  the  rhombuidei  still  displayed 
unuBUttl  tension,  and  the  upper  part  of  the  trapezius  and  the 
levator  anguli  seupula?  were  still  in  a  condition  of  hyper 
trophy.  ^Vlien  the  arm  was  raised  to  the  height  of  the  shoul 
der,  the  right  scapida  was  still  con8i<lerably  removed  from 
the  vertebral  cciluum,  its  inferior  angle  being  four  inches  dis- 
tant, while  the  corresponding  angle  of  the  left  side  was  but 
one  inch  distant.  On  the  other  hand,  the  patient  conld 
now,  without  inconvenience  or  pain,  bring  the  extended 
arm  to  the  head ;  the  insertions  of  the  M.  serratus  were, 
when  such  movement  was  executed,  marked  with  winsider- 
able  distinctness ;  the  reaction,  ii"  not  yet  quite  normal,  was 
still  much  improved.  Sann  n4)w  left  the  hospital  to  resume 
his  work,  while  he  continued  tlie  treatment  at  my  house ; 
but,  after  the  second  sitting,  an  attack  of  intermittens  ter- 
tiana,  a  malady  which  so  frequently  aifects  patients  of  im- 
poverished bloi>d,  interrupted  the  treatment  for  three  weeks. 
After  the  fifty -fourth  sitting — June  6th — the  insertions  of  the 
aerratiis  were  distinctly  perceptible;  the  depresniou  between 
the  spine  and  the  interior  border  of  the  shoulder-blade  was 
much  shallower;  the  inferior  angle  of  the  sciipula  was  more 
closely  applied  to  the  thorax.  After  the  sixty-second  sit- 
ting— July  15th — on  the  elevation  of  the  arm  to  the  height 
of  the  shoulder,  the  inferior  angle  of  the  shoulder-blade  was 
only  two  inches  distant  from  the  spine ;  the  inferior  part  of 
the  trapezius  was  no  longer  relaxed,  and  the  dorsal  flexure 
of  tlie  spine  no  longer  visible.  About  the  end  of  August, 
when  the  patient  again  visited  me,  he  could  use  his  ann 
freely  in  his  jiursuit*.  The  only  remaining  traces  of  the 
disease  still  observable  were  %  scarcely  perceptible  promi- 
nence of  the  insertion.s  of  the  serratus,  a  slight  hypertrophy 
of  the  upper  part  of  the  trapezius  and  the  levator  ang. 
ecapula>,  and,  histly,  a  somewhat  deficient  olcctro-musoular 
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contractility  of  the  once-paraljzed  serratos  anticus  major. 
The  deformation  of  the  right  Mm.  rhoinboidei  was  scarcely 
jK-rceptible. 

Tht-se  dfforuuitions  and  hypertrophiee,  especially  when 
ihi'V  are  coml>ined  in  the  same  case,  frequently  make  certain 
tnorementA  practicable,  which,  on  the  panilysis  of  the  uui*- 
clo»  specially  designed  for  these  movements,  seemed  impos- 
eibie.  Tims  Sann,  when  the  paralysis  of  the  M.  serrat.  ant. 
was  nut  yet  complete,  was  able,  in  consequence  of  the 
li^>-pertrophy  of  the  superior  part  of  the  trapezius  and  the 
levator  aiig.  scapula?,  and  of  the  change  in  the  positirm  of 
tlie  9<'upula  brought  on  by  the  contniction  of  the  Mm.  rhom- 
boidei,  to  mise  the  arm  to  an  angle  of  120  degrees.  Thus, 
by  progressive  exercises  and  by  the  aid  of  electric  excite- 
ment, the  strength  of  the  muscles  undergoing  hypertrophy 
may  be  increased  to  a  point  which  shall  qualify  them  to 
supply  the  place  of  the  paralyze<J  ones. 

If  we  had  done  this  in  the  case  above  described,  the  use- 
fiihiesn  of  the  arm  would  certaiidy  have  been  earlier  restored ; 
but  there  would  also  have  iiifalliblj-  arisen  a  considerable  cur- 
vature of  the  spine.  Other  cases,  however,  occur,  in  which, 
following  the  bent  of  nature,  the  operator  can  employ  with 
advantage  the  process  of  faradization  upon  the  muscles  un- 
dergoing liyj>ertrophy,  without  fearing  similar  results. 

The  secondary  deformations,  however,  must  be  distin- 
guished from  the  primary  idiopathic  ones,  which  are  some- 
timee  developed  from  rhenmatic  conditions,  but  in  niost 
eases  are  of  unknown  origin,  an<l  the  diagnosis  of  whidi  may 
be  made  with  confidence  in  view  of  the  unimpaired  motor 
power  and  nonnal  electric  condition  of  the  antagonist  mus- 
clo».  Duchcnne  hits  made  observations  Ujion  such  idioimthic. 
deformations  of  the  rhumb<jiilen3,  trapeziua,  pcronseos  longus, 
tlie  diaphragm,  etc  We  ejrtract  from  his  work '  the  follow- 
ing case: 

Agla^  Prude,  thirteen  years  of  age,  remarked  for  the 
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first  time  in  February,  1849,  a  pain,  produced  bj  some  va- 
known  cause,  in  the  middle  and  posterior  region  of  the  neck, 
on  the  right  side,  which  wiis  increased  both  by  pressure  on 
the  spot  and  by  the  inclination  of  the  head  to  the  loft.  I'Vn 
a  year  and  a  half  no  other  gymptom,  except  a  alight  ditB 
cnlty  in  effecting  certain  movements  of  the  head,  wiw  per 
eeived,  till  accidentally  in  1852  a  deformity  of  the  ohouldoi 
was  diecoverod,  when  the  patient  was  recommended  by  Bou- 
^aer  to  Duchenne,  who  gave  the  following  synopsis  of  the 
case:  Wlien  the  anus  hung  down,  the  inferior  angle  of  the 
right  shouldcr-lilade  was  raised  to  an  almost  equal  height 
\vith  the  exterior  angle,  and  was  pressed  close  to  the  middle 
line  of  tlie  vertebral  colmnn.  If  the  inferior  angle  of  the 
shoulder-blade  was  pushed  forcibly  down,  it  immediately 
assumed,  upon  remission  of  the  j)ressure,  its  former  false 
position,  and,  at  the  same  time,  a  distinct  grating  was  heard 
between  the  shoulder-blade  and  the  thorax.  Over  tlie  spinal 
border  of  the  shoulder-blade  a  marked  prominence  was  ob- 
served, which  seemed  to  be  fonned  by  a  contraction  of  the 
rhomboideus  and  another  such  prominence  on  the  neck,  in 
the  triangular  space  between  the  anterior  border  of  the 
trapezius  and  tlie  Bteni(>-cleido-mastoi<lcuB,  which  wtis  ap- 
parently formeij  by  the  levator  ang.  scap.  Tlie  head  waa 
slightly  inclined  to  the  right,  and  could  not  be  turned  to  the 
left  witlutut  paiiu  Deformations  of  the  rhomboideus  and 
of  the  levator  ang.  scaj).  were  imdoubtedly  present,  and  the 
question  thus  arose  whether  the  primary  cause  of  thcsi-  defor- 
mations was  a  paralysis  nf  the  serratus  magnus.  Tliiit  the 
latter  was  not  the  case  could  be  inferred  from  this :  that,  when 
the  patient  extended  tlie  arms  to  the  front,  the  shoulder-blado 
iiMumed  a  normal  position,  whereas,  in  the  case  of  the  pri- 
mary panilysis  of  the  M.  serratus,  it  is  by  the  anterior  exten- 
sion of  the  arras  tiiat  tliis  deformation  is  first  clearly  distin- 
giushod.  Duchenne,  however,  by  the  faradization  of  the 
serratus  anticus  major  with  a  quick,  strong,  painful  current, 
overc-ame  these  muscular  deformations,  though  they  were  of 
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two  years'  standing:,  in  three  sittings,  notwithstanding  he 
bad  i>re\'i<ius^ly  applied,  for  the  space  of  a  month,  a  constant, 
mrely-in terra jited  current,  witliout  the  least  effect. 

l'n<lor  the  head  of  muscular  paralysis  we  have  still  to  in- 
clude two  forms  of  disease  to  which  the  substance  of  the 
inasJe  is  subject,  which  are  characterized  by  a  very  peculiar 
electric  condition.  These  are:  A.  Paralysis  from  the  poison- 
ous efl'octs  of  lead,  a  form  tif  the  disease  which,  in  whatever 
way  this  mineral  mav  attain  to  an  oxidized  molecular  con- 
dition  in  the  blood,  always  affects  definite  muscles  in  a  defi- 
nite manner:  B.  Progressive  muscular  atrophy,  which  prob- 
ably depends  upon  an  affection  of  the  sympathetic  nerve. 

A.  Paralysis  from  th^  Poisonous  Action  of  Lead. 

In  the  fonn  of  paralysis  which  is  induced  by  the  poison- 
ous action  of  lead,  tiie  muscles  attacked  suH'er  in  their  elec- 
tro-muscular contractility  and  seusiliility ;  the  first  is  con- 
feidembly  lowered,  or  of\en  entirely  removed,  while  the  last 
is  only  a  little  weakened.  The  extensor  muscles  are  always 
and  in  a  preeminent  degree  the  sufferers ;  in  general,  how- 
ever, only  those  of  the  superior  extremities,  seldom  those  of 
the  lower  extremities  in  addition,  and  very  rarely  the  latter 
alono.  Of  the  extensor  muscles,  the  extensor  digit,  coram,  is 
the  most  liable  to  a  modification  of  its  electric  condition, 
either  in  all  or  in  isolated  fascicles ;  the  triceps  and  the  del- 
toidens  are  the  least  liable  to  such  mollification,  though  in 
raro  cases  the  deltoideus  is  the  first  and  greatest  euflerer. 
The  s«j>inators  always  retain  their  electro-muscular  contrac- 
tility in  its  nonmd  degree,  even  when  they  have  suffered  in 
their  motor  power.  Only  those  muscles,  whose  electro-mus- 
cular contractility  has  been  affected,  lapse  into  a  condition 
of  atrophy,  and  those  resist  for  the  longest  time  the  amelio- 
rating influence  of  the  electric  treatment.  The  M.  intenw- 
Mus  cxt.  prim,  sometimes  ofl'ers  an  apparent  exception,  since 
it  may  ejchibit  a  condition  of  atrophy,  without  a  lossof  con- 
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tractility ;  but  in  tliia  case  the  ntropliy  is  one  jirodnced  not 
by  the  poisonous  action  of  lead,  but  by  mechanical  causes, 
such  as*,  with  house-painters,  the  presfture  of  the  brush.  In 
general  those  muscles  seem  to  suffer  most  which  are  strained 
the  most  by  the  j)atient,  or  which  either  naturally  or  in  con 
sequence  of  preceding  maladies  are  the  least  cajiuble  of  re- 
sistance. Tims,  for  example,  the  muscles  of  the  left  arm 
lees  commonly  suffer  than  those  of  the  right,  and  among 
house-painters  the  thumb  and  middle-finger,  with  which  they 
usually  hold  the  brush,  suffer  in  a  higher  degree  than  the 
remaining  fingers.  I  had,  however,  occasion  to  treat  a  house- 
painter  who  was  left-handed,  and  in  whoso  case  consequently 
the  extensors  of  the  left  side  were  paralyzed  ^he  most ;  and 
again,  another  of  the  same  cratY  who,  in  consequence  of 
being  humpbaclced,  was  subject  to  a  weakness  of  the  lower 
extremities,  by  reason  of  which  the  paralysis  had  especially 
attacked  the  Mm.  peroutei,  the  cxtensorcs  digit,  pod,  long, 
and  the  extensores  hallucium  prop. 

C.\sE  39. — "Wilhelm  Schult^c,  a  house-painter,  wa«  seized, 
December,  1852,  with  an  exceetlingly  violent  painter's-colic, 
united  with  a  constipation  of  three  weeks'  dnration.  At 
the  same  time  a  violent  treml>ling  was  felt  in  Inith  aruis, 
especially  in  the  right,  accompanied  witli  paralj^is  of  the 
right  forearm.  Wlien  the  patient  ayiplied  to  me.  May  2, 
1S53,  for  a  trial  of  electric  treatment,  the  M.  extensor  (Ugi- 
torum  communis,  especially  that  belly  of  the  muscle  ex- 
tending to  the  middle-finger,  and  the  M.  extensor  poliieis 
longus.  the  extensor  carpi  radialis  and  nlnaris,  the  M.  alwliKs 
tor  poliieis  longus,  etc.,  of  the  right  side,  were  paralyze*!, 
while  the  affection  of  the  left  arm  was  limited  to  a  feeling  of 
weakness  and  trembling,  in  connection  with  a  normal  motor 
ptiwer  in  all  the  muscles.  The  electromuscnlar  contractil- 
ity was  lowered,  in  different  degrees,  in  the  several  paralyzed 
muscles,  most  conspicuously  in  the  M.  extensor  digitonim  and 
extensor  j>ollicis  longus;  the  lateral  nmvcments  of  the  hand 
were  uot  impeded  to  lui  equal  ilegrec.    The  electro-muscular 
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seneibiUty  of  the  il.  exten^'or  digitoruni  communis  and 
pollicis  longus  had  suftered,  though  not  to  a  corresponding 
extent.  The  application  of  an  electric  current  of  moderate 
force  to  the  left  arm  gave  rise  to  such  quick,  \'iolent  tensions, 
not  onlv  <.if  tJie  aii'ucted  extensors,  but  also  of  the  abductors 
and  adductoi^  of  the  hand,  that  the  fingers  were  bowetl  over 
the  hand.  The  irritation  of  the  left  extensor  carpi  radialls  or 
uluaris  drew  the  liaud  to  a  i^sition  nearer  the  radius  or  the 
ulna  than  the  patient  could  bring  it  by  the  simple  force  of 
will.  The  sensation  acc«mpai»ying  the  contraction  was  so 
intense  that  the  patient  was  disinclined  to  a  roj-ietition  of  the 
experiment.  The  Mm.  supinator,  deltoideus,  and  triceps, 
both  of  the  paralyzed  and  unparalyzed  side,  remaiue<l  always 
constant  and  normal.  The  cure  was  completed  in  about  six 
weeks. 

Cask  40. — Von  S.,  a  chamberlain,  from  Giessen,  a 
bealtliy  but  somewhat  sallow-looking  man  of  fifty  years,  was 
attacked  with  a  paralysis  of  the  right  hand,  which  had  been 
coming  on  for  three  weeks,  and  which,  on  his  first  visit  to 
me — March  12,  1857 — was  so  fjir  developed  that  the  exten- 
sion of  the  three  middle  fingers  was  al>6olutely  impossible 
and  the  elevation  of  the  wrist  difficult.  The  thumb  co\dd 
be  extended  and  abducted,  and  the  ann  was  capable  of  pro- 
nation and  supination ;  muscular  atrophy  was  not  exhibited. 
The  electro-muscular  contractility  was  depressc«l  in  the  ex- 
tensor digit,  comm.  and  the  extensor  indieis  propr.,  and, 
tliougli  to  a  less  degree,  in  the  extens«:>r  carpi  rad.  and  nlri. ; 
in  the  other  extensors  and  in  the  supinators  it  remained 
normal.  Metacarpal  intromesceuces  were  not  exhibited. 
The  patient  had  never  had  colics,  but  had  frequently  sufferwl 
ftx>m  constipation.  The  only  cause  of  the  paralysis  was  the 
use,  for  the  preceding  twelve  years,  of  snuff  which  had  been 
packed  and  preserve*!  in  lead.  A  favorable  prognosis,  based 
upon  tlie  short  duration  of  the  patient's  suffering,  and  the 
p«rtiei]<ation  of  but  few  muscles,  was  confirmed  by  the  course 
of  tl»e  cure. 
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Case  41. — Miss  Pauline  L.,  appurently  in  her  thirtieth 
year,  formerly  an  actress,  a  woman  of  pale-ycUow  com- 
plexion^ had  enffered  for  many  years  with  constipation, 
•which,  however,  could  be  easily  overcome  by  simple  reme- 
dies. During  a  few  months  past  she  had  frequently  felt 
dra^ring  pains  ui  both  shoulders  and  arms,  accompanic<], 
within  tlie  three  preceding  months,  by  a  gradually-increas- 
ing paralysis  of  both  liands,  wliich  finally  rendered  the 
elevation  and  extension  of  them  impossible.  The  Geh. 
Rath  Koner  innnediately  perceived  that  the  paralysis  wa* 
one  resulting  from  the  poisonous  effects  of  lead,  and  be 
ascribed  its  origin  to  the  considerable  proportion  of  lead 
found  in  the  paint  wliich  the  ])uticnt  was  accustomed  ev- 
ery evening  to  apply  to  her  neck.  I  saw  the  patient  for 
the  first  time,  March  17,  1850,  and  observed  the  following 
details:  A  prominence  of  the  metacarpal  Imjubs  of  both 
hands ;  inaliility  to  elevate  the  wrijt,  especially  of  the  right 
aide ;  abduction,  especially  of  tlie  right  thumb,  impossible ; 
the  fingers,  particularly  tlio  third  and  fourth,  hanging  re- 
laxed and  capable  of  oidy  slight  voluntary  distention,  though 
easily  brought  into  contact ;  the  sujiiuators  of  both  sides 
perfectly  free  in  their  action.  The  electro-muscular  con- 
tractility wivs  not  entirely  extinct  in  any  muscle ;  the  reac- 
tion was  feeblest  in  the  Mm.  extensores  carpi  radiales,  the 
abductor  ftoUicis  htugus  and  extensor  indicis  of  the  right 
side,  and  in  the  extensor  digit,  comm.  of  tlie  left  side ;  the 
left  extensor  carpi  radialis,  both  extensores  carpi  nlnares, 
the  left  abducttir  pidlicis  longus,  and  the  extensors  of  the 
thumb  had  suffered  less.  The  interossei  e.xt.  and  the  supi- 
nators exhibited  throughout  a  normal  electric  condition.* 

I  [Tiro  cue*  of  lead  p»r»lir«i9,  imluced  by  the  UK  of  the  co«metio  known  u 
"  Lainl'i  Bloom  of  Youth,"  have  reo<>ntlv  enniii  under  my  obscrTBtion.  Ono 
of  tbeae  oc<MimMl  In  llir  |H-reun  of  a  young  Indy  wlinm  I  mw  in  consullallon 
with  my  IVimd,  Prof.  Lev]*  A.  Sayrc ;  the  other  !i  that  of  t  young  miirried 
Udy,  whom  I  am  now  treating  (iuoci'«sAi11t  with  the  direct  and  induced  our- 
rent*.  In  the  latter  case,  all  the  extimaoKi  of  both  wrists  and  fingers  and  the 
iuterossid  muscles  were  wore  or  less  alStclud,     At  the  present  data  (March  21, 
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Often,  for  a  long  time  after  the  paralyzed  muscles  have 
been  restored  to  free,  uurcstricted  activity,  their  eloctro- 
tnn&culur  eontmctility  remains  depressed.  Thua,  in  the 
case  of  a  house-painter  who  had  been  treated  two  years 
earlier  for  a  paralysis  arising  from  the  poisonous  action 
of  lend,  and  who  since  then  had  not  suffered  a  renewed 
attack,  I  found,  in  conjunction  with  an  unimpaired  motor 
jHiwer  in  the  muscles  fonuerly  affecteJ,  a  continued  defi- 
ciency of  irritability  in  the  M.  extensor  digit,  commimid. 
This  eoidd  not  have  been  a  symptom  of  an  approaching 
attack  of  the  same  nature,  for  the  patient  dnring  these  two 
years  had  worked  with  white  zinc  in  place  of  white  lead. 
In  the  instance,  alpo,  of  the  patient  wliose  case  is  described 
on  page  181,  and  who  since  his  recovery  has  abstained  from 
the  use  of  snuff,  a  depression  of  the  electro-muscular  con- 
tractility of  the  paralyzed  musclea  was  exhibited  for  a  long 
time. 

CSaees  frequently  occur  of  a  paraly^ia  of  the  extensors  of 
the  hand,  accompanied  with  all  the  indications  of  a  paralj-sis 
from  jwisoning  by  lead — as  tlie  integrity  of  the  supinator*, 
the  prominence  of  the  raetacariml  bones,  the  slate-colored 
borders  of  the  teeth,  antecedent  colics,  and  the  peculiar  dec- 
trie  condition  of  the  muscles  affected — and  which,  moreover, 
are  cured  by  treatment  with  sulphur  baths  and  fjiradization, 
bat  which,  as  regards  their  cause,  remain  wTappcd  in  ob- 
scurity— an  obscurity  which  all  tlie  efforts  that  have  been 
put  forth  in  the  interest  of  practical  medicine,  with  the 
Ticw,  namely,  of  preventing  relapses,  have  not  been  able  to 
clear  up. 

Cask  42. — Carl  Hcnnig,  forty  years  old,  an  operator  in 
the  machine-works  at  Borsig,  in  which,  however,  he  was  not 


IS49)  the  patient  tua  bceo  under  treatment  for  tboot  three  montlu,  and  ha* 
■iMMt  aotlrcly  regained  the  um  of  the  parmljxed  moMle*.  In  th.i«  case,  the 
faidiwed  earrent  at  fint  failed  to  produce  the  allf^litett  contraction  of  tlie  pa- 
ralriod  mntdca.  The  direct  cnrrcnt  acted  from  the  flrat.  It  ia  in  §acb  oaaea 
tiul  the  Utter  is  eapeelallj  neceaiarr. — W.  A.  IL] 
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employed  as  a  worker  in  lead,  nor  was  bronght  in  contact 
with  the  vapors  of  lead,  had  been  attacked  once  or  twice 
every  year,  for  the  last  ten  years,  with  colic,  and,  in  the 
coarse  of  the  last  one  or  two  years,  had  frequently  expe- 
rienced, especially  while  playing  at  cards,  a  cramp  in  the 
third  and  fourth  fingers  of  either  hand.  From  the  end  of  No- 
vember, 18Cfl,  he  had  been  snffering  with  a  paralysis  of  the 
extensors  of  both  hand**,  which  resisted  the  varions  renic«.li« 
applied,  among  which  were,  in  particular,  hypodermic  in- 
jections. Dr.  Fraenkel,  who  at  once  recognized  the  case  as 
a  paralysis  induced  by  the  jwisouous  action  of  lead,  having 
introduced  the  patient  to  me,  I  made,  February  15,  ISO", 
the  fidlowing  observations  of  the  patient's  condition  :  Hen- 
nig  could  neither  elevate  the  wrist  nor  extend  the  fingers; 
but  supination  was  on  both  sides  unrestricted.  Tlie  sensi- 
bility of  the  skin  was  dnll,  the  forearm  was  flabby,  the  nins- 
cles  of  the  hand  lax.  The  electro-mnscular  contractility 
was  much  depressed  in  all  the  extensors  of  the  fingers,  espe- 
cially the  Mm.  extensorea  digit,  conim.,  and  also  in  the  right 
M.  extensor  carj).  rad.  and  in  the  left  M.  extensor  poll.  long. 
The  supinators  of  both  sides  reacted  with  normal  power. 
The  metacarpal  bones  of  both  hands  were  very  prominent. 
The  teeth  were  surrounded  with  a  slate-colored  border,  more 
than  a  line  broad.  These  symptoms  indicated  the  necessity 
of  a  protracted  treatment,  and,  in  fact,  in  addition  to  th<' 
continuous  employment  of  sulphur-baths,  ninety  applica- 
tions of  the  electric  current  were  necessary  in  order  to  ren- 
der the  patient  again  fit  for  work,  which  was  not  effected 
till  the  middle  of  June  of  the  same  year.  The  only  cause 
which  could  be  discovered  in  this  case  as  possibly  occasion- 
ing the  disoage,  was  the  residence  of  the  patient  immediately 
over  a  type-foundry,  a  residence  which  lasted  for  two  years, 
but  was  discontinued  soon  before  the  first  attack  of  colic. 
"Wliether  it  is  possible  that  tlie  colics  which  were  repeated 
every  year  since  that  time,  as  well  as  the  subsequent  pa- 
ralyses, wore  uiduccd  by  the  residence  of  the  patient  ten 
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ytun  previously  in  an  atmosphere  impregnated  with  lead, 
I  must  leave  undecided. 


B.  Prograssiw  Jifuscttlar  Atrophy. 

Under  the  name  of  "  Atrophie  Musculaire  Progressive  " 
Aran '  haa  described  a  disease,  the  characteristic  sign  of  which 
consists  in  a  disturbance  in  the  nutrition  of  particular  mus- 
cle* or  niii-scular  groups,  or  of  the  entire  muscular  svstera, 
advancing  at  equal  pace  with  a  disturbance  of  the  functional 
action  of  the  affectetl  parts.  This  form  of  disease  was,  how- 
ever, not  unknown  to  earlier  writers;  Charles  Bell,  Aber- 
crombie,  Romberg,  and  others  had  already  described  cises 
of  this  kind.  Duchenne  has  sought  to  make  the  electric 
condition  of  the  affected  muscles  available  in  the  diagnosis 
and  prognosis  of  the  disease. 

The  affection  generally  begins  with  an  emaciation  of  the 
M.  interotfseus  primus  of  one  hand,  a  feeling  of  fatigue  and 
weakness  in  the  arm ;  in  frequent  cases  with  pains  in  the 
back  of  the  neck.  Tiie  emaciation  proceeds  tronv  the  M. 
interosseus  prinms  to  the  mnsclee  of  the  hand  and  forearm, 
under  certain  circumstances  to  the  muscles  of  the  shoulder 
and  the  breiu»t,  the  buttocks,  or  to  the  one  or  the  other  lower 
extremity ;  tiiially,  it  attacks  the  muscles  of  the  tongue,  the 
diaphragm,  and  the  throat,  and  tlie  patient,  emaciated  to  a 
skeleton,  sinks  under  bronchitis,  or  other  pulmonary  disease. 
Progressive  muscular  atrophy  does  not,  however,  always 
attack  the  upper  extremities  first ;  sometimes  it  begins  with 
the  muscles  of  the  tnmk,  or  of  the  nape,  or  other  part  of 
the  noelc,  etc.  The  disease  often  develops  only  to  a  certain 
degree  in  the  parts  primarily  affected,  and  then  remains 
stationary  for  many  years ;  thus,  for  example,  it  may  be 
seated  for  a  long  time  in  the  forearm,  and  suddenly,  without 
apparently  any  rncthod  of  development,  leap  to  the  muscles 
of  the  upper  part  of  the  arm,  or  those  of  the  trunk,  and  de- 

>  AiduTM  64ii.  de  If 6d.,  I8S0,  p.  E,  «(  mtf. 


288 


PEOOEESBIVE    MCBCTLAK   ATROPHT. 


Btroy  thoni.  Of  tlio  musclee  of  the  ann  tlie  dcltoiden*  and 
the  biceps  suffer  most  frequently,  the  triceps  least  frequently. 
To  the  gradually  progressing  emaciation  correspond  dis- 
turbances in  the  motor  power  of  the  raueclcs.  The  feeling 
of  fatigue  and  weakness  is  followed  by  a  certain  clumsinesa 
in  the  movements  of  the  parts  attacked,  which  gradually  be- 
come less  and  less  capable  of  action,  till  finally  the  patient 
is  left  utterly  helpless.  The  peculiar  muscular  decay  which 
characterizes  this  disease  never  follows  some  one  nervous 
cord,  but  leaps,  and  with  apparently  regular  advances,  from 
the  domain  of  one  nerve  to  that  of  another,  and  is  thus  dis- 
tinguished from  the  muscular  decay  canse^l  by  neuritis,  with 
which  it  is  often  confounded,  but  which  is  confined  strictly 
to  the  realm  of  the  diseased  nerve.  In  the  majority  of  ca>e8, 
fibrinous  convulsions  are  added,  which,  at  times,  e«ipccially 
after  unnsnal  agitation  or  exertion,  or  when  the  muscles 
have  been  exposed  to  a  draught,  come  on  with  inercoMd 
force ;  these  are  frequently  the  first  sign  of  a  diseased  con- 
dition on  the  part  of  muscles  apparently  perfectly  sountl. 
Throughout  all  these  disturbances  in  muscular  function,  the 
sensibility  of  the  skin  and  the  muscles,  under  touch,  pres- 
sure, or  pricking,  seems  in  most  cases  to  remain  normal, 
thongh  in  many  antesthesia  is  present ;  on  the  other  hand, 
in  the  more  advanced  stage  of  the  disease,  the  patients  fre- 
quently complain  of  tearing  pains,  which  at  times  have  tlieir 
seat  in  the  joints,  at  times  follow  the  path  of  certain  nervea, 
at  times  are  difliised.  There  also  occasionally  occur  in  the 
later  stages  certain  swellings  of  the  joints,  such  as  have  been 
described  by  Remak,  Benedlkt,  and  M.  Rosenthal.  In  all 
cases,  however,  the  temperature  of  the  extremities  attacked 
falls  with  the  progress  of  the  disease ;  the  subjective  setisft- 
tion  of  chilliness  is  followed  by  excessive  sensibility  to  the 
cold,  and,  finally,  by  a  reduction  of  bodily  heat  objectively 
appreciable  by  the  touch,  and  by  thermometrical  measure- 
ments. Feverish  effects  are  always  absent,  unless  occasioned 
by  the  addition  of  other  acute  diseases. 
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As  regards  the  electric  erudition  of  the  muscles  atfoctcil, 
as  exhibited  under  the  induction  current,  the  electro -nmscn- 
lar  contmctilitj  remains  in  general  undisturbed,  bo  long  as 
ptbere  is  any  normal  muscular  tissue  left ;  the  energy  of 
'  movement,  however,  which  is  excited  liy  muscular  coatrac- 
doa,  dtruinisbcs  with  the  mifis  of  the  niuficle ;  but  not  until 
the  snlistance  of  the  muscle  is  altogether  gone,  does  the  elec- 
tr«>muK'uhir  contractility  become  extinct.  We  often  tind 
Tarioofi  part8  of  the  same  muscle  electrically  irritable  in  dif- 
ferent degrees.  The  eiectro-inuscular  sensibility  decreases 
M  the  atrophy  increafics.  lu  s]>ocial  cases,  pnrtieuJarly  in 
the  ontsct  of  the  di^-ease,  the  sensibility  of  the  nerves  is 
I  heightenetl,  and,  in  consequence  of  tliis,  diplogic  and  centrip- 
etal reflex  eontra<;tion8  occur  whenever  the  intermittent 
current  is  applied,  and  with  still  more  force  upon  application 
of  tlie  constant  current.  In  the  further  course  of  the  disease, 
irritability  is  still  manifested  near  the  central  nervous  patlis, 
when  in  tlio  more  peripheric  nervous  branches  and  muscles 
it  is  extinct. 

The  electric  condition  of  the  muscles,  as  here  described, 
corrc«]>ond»  to  the  pathological  changes  which  we  perceive 
in  tlic  mnscles.  By  the  side  «)f  perfwjtly  sound  muscles  we 
find  otiier*  which  are  in  various  stiiges  of  disea.*e ;  and  again, 
in  the  fi.ime  muscle,  we  find,  by  the  side  of  healthy  fascicles, 
oUiers  which  are  inclnde<l  in  the  approaches  of  the  <lisease. 
In  tl  '  iiiicrnscopic  examination  exhibits,  in  the  affected 

mn-  s,  which  are  normal  in  texture  and  size ;  others, 

in  which  the  transverse  strite  are  indistinct,  broken,  and 
htn  and  there  entirely  gone,  while  the  lougitinliual  strite 
appear  i>Mrainent ;  others,  in  which  only  longitudinal  stria) 
are  present,  the  transverse  ones  lieing  no  lunger  visible,  and 
in  which  fat,  in  the  form  of  round  or  oval  cells  or  globules, 
is  dejMcited  ;  and  lastly,  bundles  of  fibres,  which  have 
relapseil  into  an  amor^)hous  mass.  To  the  different  stages  of 
f.  ■■  '.'neration  cflrrespmid  the  various  colors  of  the  fibrous 
t„i„..  ,  namely,  re<l,  pale  re<l,  yellowish  red,  and  yellow. 
19 
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The  changes  in  the  musclo-*,  wliidi  we  liave  jiist  dc5cril>ed, 
are  found,  accordinc;  to  the  eomnioti  testimony  of  all  authors, 
in  all  caAee  of  true  progressive  inuAcular  atrophy.  Cruveil- 
liier,  however,  in  one  ca»e,  reported  in  the  "  Arch.  G6n.  do 
Med.,"  1853,  discovered,  in  addition  to  tlicse  changes  in  the 
muscles,  a  very  considerable  atrophy  of  the  anterior  nervotis 
roots  of  the  medulla  spinalis,  and  on  this  account,  regarding 
the  affection  of  tlie  nervous  roots  as  primary,  that  of  tiie 
muscU«  as  secondary,  felt  justified  in  designating  the  di^eaBe 
a  "  paralyse."  The  result  of  this  dissection  was  accepted  aa 
a  finality,  until  Valeutincr '  published  a  second  case,  in  which 
he  discovered  the  same  atrophy  of  the  anterior  nervous 
roots  of  the  spinal  cor<l,  V»ut,  in  addition,  a  very  considera- 
ble nunil>er  (about  one  hundred)  of  small,  white,  hard  gran- 
ules, from  the  size  of  a  pin-head  to  that  of  a  lentil,  embcd- 
de<l  in  the  tissue  of  the  araclmoidea  of  the  medulla  spinalis, 
and  also  a  central  softening  of  the  lower  cer^^cal  and  uj>por 
dorsal  portions  of  the  medulla,  together  with  an  accumnla- 
tion  of  granulated  cells.  Leubascher  and  Froniman '  also 
found,  in  addition  to  a  red  softening  of  the  anterior  and 
lateral  columns  of  the  uie<lulla  oblongata,  a  transformation 
of  the  anterior  and  lateral  columns  of  the  niediilla  spinalis 
into  a  dark-wlute,  formless  substance,  in  wliich  no  whole 
nervous  fibres  could  be  dii^tinguisJied,  while  in  tlie  nor\-ou8 
roots  themselves  no  sjHJcial  attenuation  of  the  anterior  roota 
was  ]>orceptil)le. 

Similar  discoveries  were  made  public  at  a  later  date  by 
Lays,  Reade,  Touvenet,  and  others.  On  the  other  hand, 
Opj)enliei!ner,  Ha»*e,  Friedberg,  and  Mcryon,  who,  in  numer- 
ous (uises  of  progressive  muscular  atroi)hy  of  the  most,  pn>- 
nounced  character,  directed  very  careful  examination  upon 
thfM?  ]>oints,  were  unable  to  discover,  either  in  the  central 
organs  or  in  the  cerebral  or  spinal  nervous  centres,  or  in 
tlie  peripheric  branches,  any  departures  from  the  normal  con- 
dition ;  while  Virchow  and  Friedreich  found,  associated  with 
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R  9onndnc!«  of  the  anterior  roots,  a  gray  degeneration  of  the 
posterior  cords.  Friedreich '  thought  he  was  able  to  show  iu 
the  single  case  which  he  personally  examined  that  "  the 
diacascd  action  going  on  in  tlie  mnscles  wad  carried  forth 
by  the  nervous  branches  and  roots  distributed  to  those  mus- 
d^  and  thus  finally  excited  in  the  posterior  cords  certain 
procceses  of  degeneration. 

After  an  unprejudiced  examination  of  the  fact«  adduced, 
it  Mjcms  to  be  nndoul)tedly  the  case  that  the  disease  gradu- 
ally advances  from  the  muscles  to  the  nerves  and  the  spinal 
cord.  In  favor  of  this  view  are  the  following  points :  1.  In 
no  one  case  which  has  fallen  under  dissection  have  the  ana- 
tomical changes  in  the  muscular  fibres  been  absent.  2.  The 
most  skilful  diasection  and  examination,  of  the  bodies  of  per- 
sons who  died  of  this  disease,  have  developed  no  change  in 
tlie  anterior  nervous  roots  or  in  any  central  organ.  3.  Tlie 
caaa  reported  by  Friedreich,  in  which  the  progress  of  the 
disease  was  traced  from  the  periphery  to  the  centre.  4.  The 
various  stages  in  the  diseased  condition  of  the  muscles,  found 
Bonietimes  side  by  side,  in  the  several  fascicles  of  the  same 
ma>ic]e.  5.  Tlie  electric  condition  of  the  musclee  and  nerves, 
as  well  under  the  intermittent  as  under  the  constant  current 
— under  the  former,  the  preservation  of  electro-muscular 
coiitnictility,  so  far  as  normal  muscular  substance  remains — 
nnder  the  latter,  the  preservation  of  nerrons  irritibility  in 
the  more  central  nervous  paths,  in  connection  with  a  con- 
temporaneous loss  of  irritability  in  the  peripheric  nervous 
ofishootB  and  muscles  ;  while,  if  the  progress  of  the  disease 
wjis  from  the  central  nervous  parts  through  the  nerves  to 
the  muscles,  a  reversed  relation  would  hold  good. 

On  the  other  hand,  the  afiection  of  the  muscular  sub- 

ftatice  itself  seems  to  be  the  result  of  a  disease  of  the  sympa- 

'  thetic  nerve.     In  favor  of  this  view  are,  among  others,  tlie 

considerations  adduced  on  page  252 ;  bat  it  cannot  as  yet, 

'  Ufber  degoncratire  ktrophie  dcr  (pinmlcn  Qintcratrftnge.     Tlrohoir'i  Ar- 
cUr,  Band  xxi.  and  zxiT. 
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of  course,  be  supported  by  any  anatomical  proof,  unless  we 
regard  as  such  the  isolated  case,  published  by  Schneevogt,  in 
which  was  exhibited  a  fatty  degeneration  of  the  sympatlietic 
nerve,' 

Wliile,  however,  in  respect  to  the  etiology  of  the  disease, 
we  know  but  little,  certain  it  is  that  rheumatic  affections, 
colds,  long-continued  and  excessive  exertion  of  particular 
mnselcs,  and,  above  all,  hereditary  predisposition,  exercise 
an  important  influence  upon  its  origination.  As  regards  the 
value  of  the  last  of  these  influences,  Duchenne  mentions  an 
instance  of  four  members  of  the  same  family  suffering  with 
this  disease ;  Meryon  gives  a  similar  instance,  and  Oppen- 
heimer  instances  a  family  in  which  three  members  suffered 
in  like  manner.  Ordinarily  this  disease,  like  hsemophilia, 
is  implanted  only  in  the  male  issue.  Friedborg  describes  a 
case  in  which  both  mother  and  daughter  fell  a  sacrifice  to  it. 

Case  43. — ^Moses  Jedwabuitzki,  a  teacher  from  Poland, 
31  years  old,  was  seized  four  years  ago,  after  an  obstinate 
intermitting  fever,  with  trembling  and  weakness  of  the  left 
arm,  accompanied  with  an  emaciation  of  the  affected  mem- 
ber. The  emaciation,  l)eginning  at  the  shoulder,  advanced 
rapidly  over  the  upper  ann,  the  forearm,  and  the  hand,  and  at 
the  same  time  the  weakness  increased  to  a  degree  of  com- 
plete paralysis.  For  the  past  year  and  a  half  the  shoulder 
and  upper  part  of  the  right  arm  had  also  been  growing 
emaciate,  and,  at  a  corresponding  rate,  paralytic.  Dur- 
ing the  last  three  months,  the  left  Mm.  glntaei  had  been 
settling  into  a  condition  of  atrophy.  The  temperature  of 
the  left  ann  was  considerably  depressed.  The  general 
health  was  undisturbed.  Appetite  and  sleep  good  ;  the  lat- 
ter, however,  sometimes  interrupted  by  tearing  pains  in  the 
loins  and  extremities.  The  pulse  in  both  anns  equally 
strong.  Fecal  and  urinary  discharges  were  regular  and 
easy.  The  urine  had  a  weak  acid  reaction ;  it  was  bright 
and  clear.    A  more  careful  examination  exhibited  a  com 

■  Xederlandsch  Lancet,  18M. 
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p]et«  atrophy  of  all  the  muscles  of  the  left  arm  from  the 
«]iou](1er-l>lade,  of  which  the  fossie  enpru  spinatte  et  infra 
fepiDatiu  formed  cavities  an  inch  deep,  down  to  the  hand, 
between  the  metacarpal  bones  of  which,  deep  furrows  were 
visible ;  the  hand  was  bent  to  the  forearm ;  opening  of  the 
fingers  and  extensitm  of  the  fureurm  were  impossible.  The 
entire  exfremitj-  could  be  tin-own  upward,  and  could  be 
poieed  U]>on  the  acromion,  but  a  slow  elevation  of  it  was 
iuiposAilile.  On  the  rifjlif  arm  tliere  was  apparent  a  consid- 
erable atrophy  of  the  M.  deltoideus,  and,  though  to  a  some- 
what less  degree,  of  the  M.  triceps  and  biceps ;  the  forearm 
and  hand  were  still  tolerably  muscular ;  accordingly,  the  en- 
tire ann  could  not  be  elevated,  but  the  forearm  could  be  ad- 
ducted  and  aMucted  with  some  force,  while  the  movements 
of  the  right  liaixl  were  accomplished  witli  freedom.  The 
left  leg  displayed  nothing  abnormal  except  a  noticeable  ema- 
ciation of  the  M.  gluta?us  maximus.  The  muscles  of  the 
right  leg,  as  well  as  those  of  the  entire  trunk  and  of  the 
face,  showe<l  no  variation  from  the  natural  condition. 
Fibrinous  inustuihu-  contractions  were  ol>serveable  in  various 
tuDncIes  of  the  trunk.  ^Vlieu  tlie  degenerated  muscles  of 
the  left  arm  were  subjected  to  an  electric  current,  no  con- 
tra<-tions  arose,  weak  muscular  twitchings  were  all  that  were 
perceptible;  on  the  other  hand,  upon  the  irritation  of  the 
N.  rudialis.  evident  extensor  movements  followed.  Upon 
the  electric  irritation  of  the  muscles  of  the  right  arm,  the 
contractions  were  more  or  less  energetic,  according  to  the 
more  or  less  advanced  stage  of  atrophy.  The  nmscles  of  Uie 
right  foreann,  tlie  riglit  hand,  Iwth  legs,  etc.,  displayed  a 
normal  degree  of  electro-muscular  contractility  and  sensibil- 
ity. WHien,  September  12,  IS-i.*?,  I  again  saw  the  patient,  an 
iuter^'al  of  five  montks  having  intervened,  which  time  he 
had  sj>cnt  partly  in  the  Jewish  Hospital  of  this  place,  partly 
at  the  baths  of  Gastein,  he  was  complaining  already  of  a 
feeling  of  weakness  in  the  right  leg ;  the  emaciation  of  the 
right  forearm  had  considerably  progressed. 
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M.  Rosenthal  in  hh  work,  "  Die  Electrotbcrapie ;  illre 
licgriindung  und  Anwendung  in  der  Medicin,"Wien,  1865, 
repoiis  on  page  165  the  following  case,  which  we  reprodiieo 
as  einbodyiug  the  clmracten-'tie  traits  of  the  hypene^thetic 
form  of  this  disoa^ : 

Katharina  Gurda,  twenty-four  years  of  age,  ex]»erience<l 
in  the  spring  of  1S63,  while  at  work  in  the  field,  a  relaxation 
of  the  muscles  of  the  left  hand,  in  consequonco  of  which,  the 
objects  grasped  hy  it  were  apt  to  slip  from  their  hold.  Four 
or  five  weeks  later,  the  lingers  of  this  luuid  began  gradually 
to  bend  inward  ;  ai\er  several  months,  tearing  paina  broke 
out  in  the  arm,  a  drawing  cramp  in  the  let\  bhoulder,  and 
frequent  twitching*  in  the  liand  and  tingers,  which  were 
never  free  from  a  disagreeable  feeling  of  eoldncsi-,  Wlieri 
Tloi^enthal  undertook  the  treatment  of  tlie  patient,  who  hail 
been  during  three  months  subjectetl  to  faradization,  her 
condition,  now  that  her  sutlerings  had  lasted  a  year  and  a 
quarter,  was  as  follows:  The  let\  hand,  which  liad  Income 
blue  as  with  cold,  wao  utterly  unfit  for  use,  the  thumb  could 
neither  be  adducted  nor  brought  into  opposition,  but  lay  in 
the  hrdlow  of  the  han<l  against  the  fingers,  the  phalanges  of 
which  were  adducted ;  the  elevation  of  the  arm  at  Uie 
shoulder  was  re»*tricted ;  the  exterior  angle  of  the  i-lioulder- 
blade  was  sunken,  the  inferior  raised  and  drawn  toward  the 
median  line;  uj)on  the  posterior  side  of  the  shoulder-blaile 
fibrinous  twitchings  were  iKjrcejitible.  When  the  skin,  in 
the  neighborhwd  of  tlie  left  interior  angle  of  the  shouldcr- 
bhide,  was  touched,  energetic  repulsive  movements  were 
arrmsed ;  wlien  a  pressure  was  brouglit  to  bear  upon  the 
left  M.  pectoralis,  which  was  in  a  condition  of  tension,  re- 
flex extension  of  the  arm  followed ;  a  j>ressnre  ui>on  the 
dorvul  vertebrae  from  the  third  to  the  fifth  produced  exten- 
sion of  the  left  arm  and  a  sense  of  pain — all  of  which  are 
signs  of  the  by]>eni'sthcr>ia  of  the  ner>'es  of  the  skin  and 
ninselce.  The  faradization  of  the  thumb  and  tlie  ball  of  tlie 
little  finger,  and  the  irritation  of  the  Mm.  interossei  remained, 
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vittiont  effect;  the  irritation  of  tlie  extensor  digit,  comm. 
led  at  once  to  a  cramping  in  the  flexors;  the  application 
of  both  poles  to  the  more  central  parts  of  tlie  deltoideua 
effected,  in  quick  succession,  the  extension  of  the  hand,  the 
extension  of  the  arm,  and  the  elevation  of  tlje  latter  to  the 
head.  In  the  left  lower  extremity,  which,  when  the  patient 
walked,  showe<l  a  degree  of  weakness  and  dragged  somewhat, 
there  wtsre  aW  plain  indications  of  cutaneous  hjpenesthe- 
Bia,  for  example,  on  tlie  inner  side  of  the  upper  part  of 
the  calf;  there  were  also  in  this  extremity  e\'idence3  of 
increased  reflex  irritability,  as  shown  by  the  faradization 
of  the  tibialis  ant.  or  the  extensor  diidt  comm.  (which  caused 
flexion  and  extension  of  the  ankle).  The  electric  condi- 
tion of  the  right  lower  extremity  was  nonnal.  On  the  pas- 
sage of  a  galvanic  spinal-nerve  current  of  fitteen  elements 
through  the  left  medianus,  the  arm  turned  outward  so  that 
tlie  palm  of  tlie  hand  faced  upward;  on  the  galvanization  of 
the  left  radialis,  the  arm  trembled  for  a  moment  between 
flexion  and  extension,  and  at  last  was  elevated  and  placed 
against  the  head.  On  the  galvanic  irritation  of  the  right 
npjK'r  extremity,  which  was  in  a  healthy,  plump  condition, 
eimjlar  indications  of  increased  reflex  irritability  were  ob- 
Mrrable ;  thus,  for  example,  on  the  passage  of  a  spinal- 
nerve-current  tliMugh  the  right  trapezius,  centripetal  reflex 
movements  ai"o-.e  in  the  left  arm,  together  Avith  the  exten- 
MOQ  of  the  Angers  of  the  left  hand  and  the  elevation  of  the 
extendeil  arm  at}ove  the  horizontal  line. 


The  pnignosis  of  progressive  muscular  atrophy  is  in 
general  unfivorable  and  its  cure  uncertain.  This  Ls  especial- 
ly true  of  progressive  muscular  atrophy,  jiropcrly  so  called, 
•ft  described  by  Aran,  and  as  di^tingnishod  from  that  form 
originating  in  neuritis.  In  the  caseSj  then,  that  l)elong  to 
this  part  of  our  subject,  the  prognosis  is  dependent  upon 
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varions  considerations ;  1.  The  extent  of  the  diseoso.  If 
only  one  member  of  the  body  i«  attacked,  und  tluit  to  bat 
a  partial  extent,  and  if  the  evil  remains  for  a  long  time 
witliin  these  limitti,  the  proj^iio&is  may  he  regarded  as  favor- 
able. 2.  The  cause  of  the  disease.  If  this  lies  in  n  sudden 
change  of  tempenitnn',  or  a  frtXjnent  straining  of  certain 
muscles,  especially  if  thede  muscles  are  such  a&  cannot  be 
spared  from  future  use,  the  prognosis  is  far  more  unfavorable 
than  when  anlicreditar3'prL'di!<po?ition  lies  at  the  nx>t  of  the 
disease.  3.  The  electric  condition  of  tlie  paralyzed  muso.lea. 
A  restoration  of  function  can  be  Iwjked  for  only  in  those 
muscle^  which  still  retain  some  sound  musctdar  fibres,  and 
in  which,  consequently,  electro-nniscular  contract il it  v  is  not 
yet  fully  extinct. 

As  reganls  the  curative  agents  employed  in  caiwja  of  pro- 
gressive muscular  atrophy,  electricity,  especially  in  connec- 
tion with  j>rescribed  gA  innastic  exerciaes,  the  nse  of  iron, 
marsh  baths,  etc.,  has  shown  relatively  the  most  favorable 
results.  The  electric  treatment  required  consists  either,  as 
recommended  by  Duchenne,  in  the  faradization  of  the  moa- 
cles  attacked  a  course  specially  indicjjted  where  the  irrita- 
tion of  tJie  smaller  muscles  is  demanded — or  in  the  appliwi- 
tion  of  galvanic  sjiinal-nerve  and  ple.vus-muscle  currents — a 
mode  which  has  this  advantage  over  the  former,  that  it  brings 
the  electricity  to  bear  at  once  upon  an  entire  group  of  mus- 
cles, the  separate  irritation  of  wliich,  by  faradization,  would, 
whore  the  affection  is  widely  extendetl,  ]>e  an  impossibility — 
or,  finally,  in  the  galvanization  of  tlio  sympathetic  nerve,  to 
which  process  Rt^inak  at  last  exclusively  resorted,  the  diplcgic 
contractions  which  are  thus  excit«d  being,  according  to  this 
author,  peculiarly  adapted  to  promote  the  nntritive  restora- 
tion of  muscles  in  a  condition  of  atrophy. 

Duchenne  (page  535)  communicates  the  following,  in 
which  the  employment  of  faradization  was  crowned  with  the 
l>est  results: 

Bonnard,  a  mechanic,  a  large,  strong  man,  twenty-five 


FBOOEE88ITE  MT90CLAB  ATROPHT. 


897 


years  of  age,  who  had  previously  enjoyed  uniform  good 
healdi,  observed  for  the  first  time  iu  February,  1848 — when, 
in  con-'efjiience  of  the  political  event,-  of  the  day,  he  found 
his  ruyiilftr  work  gone,  and,  in  order  to  support  liis  largo 
family,  waa  compelled  to  struggle  night  and  day  amid  priva- 

rti«>n!«  of  all  kind> — a  great  degree  of  muscular  weakness  and 
certain  inth-xihility  of  the  left  arm,  which  could  not  he 
jwited  for  by  any  precedent  pain.  This  weakness,  which 
was  continuous,  was  accompanied  by  a  gradual  emaciation 
of  the  left  arm,  whicli  from  his  youth  he  had  been  accus- 
tomed to  use  in  preference  to  the  right  one ;  the  emaciation 

Lflnally  extended  also  to  the  trunk.  Nevertheless,  he  con- 
tinued at  work  without  interruption  till  the  year  1850,  by 
which  time  tlie  left  ann  had  liecome  utterlyincapable  of 
service,  ajid  in  December  of  that  year  he  applied  to  Du- 
clienne  for  treatnieuJ.  Duehenne  found  his  condition  as 
follows :  The  thorax  was  emaciated  to  the  skeleton ;  upon 
it«  anterior  side  the  skin  seemed  to  lie  immediately  upon  the 

.ribs,  and  was  sunken  in  l)etween  them  ;  upon  its  posterior 
ide,  the  shoulder-blades,  when  at  rest,  were  at  a  great  dis- 
tance from  the  me<lian  lino,  and  its  spinal  liorders  were 
obliquely  directed  from  below  upward,  and  from  within  out- 
ward ;  the  shoulders  were  even  more  depressed.  The  left 
ann  was  about  a  third  less  in  volume  than  the  right,  the 
kice}«  having  scarcely  the  thickness  of  the  forefinger,  the 
ricfps,  however,  though  emaciated,  still  retaining  a  certain 
devehipment ;  in  the  forearm,  the  Mm.  supinator  longns  and 

Lfadiales,  in  particular,  were  in  a  condition  of  atrophy.  As 
jartls  the  electric  condition  of  the  mu5clee,  the  strongest 
cnrrerit  e.xcited  only  a  few  tibrillons  contractions  in  tJie  Mm. 
J  ',  -,  the  two  inferior  divisions  of  the  trapezius  and 

t  imus  dorsi,  and  then  only  when  the  excitors  were 

])la<«d  on  those  points  where  the  muscular  tissue  was  not 

Ljcliiuigexl  ill  its  texture:  the  bicejw  contracted  a  little  in  its 
»up<'rior  jiart ;  the  other  muscles  of  the  anterior  side  of  the 
upper  arm  could  not  be  traced  out.    The  triceps,  when  irri- 


1 


298 


PEOORE8BIVE   UCSCCLAB    ATBOPHT. 


tated,  extejided  the  arm  completely  and  energetically.  All 
the  muscles  of  the  forearm  were  pret?ent,  but  the  movements 
executed  l)y  the  siiiiiiiator  lougus  and  the  radialee  showed  a 
little  leiis  energy  in  the  Ict^  arm  than  in  the  riglit.  The 
electro-muscular  sensibility  of  the  m\i8cles  in  a  condition  of 
atrophy  was  cuntiidcrably  biwered,  although  the  sensibility 
of  the  t*kin,  even  in  tlun*e  parts  which  covered  the  muscles 
that  had  wholly  lost  their  vital  power,  was  uonnaL  The 
marked  development  of  the  muscles  that  retained  their  or- 
ganic energy  conti-asted  strongly  with  tliose  whose  vitality 
waa  suspended.  Fibrillous  contractions  were  also  obsorv- 
able  in  mofst  of  the  mutK-les  which  were  apparently  sound 
and  were  capable  of  niovenient.  As  regards  the  rlisturbanco 
of  motor  povCer,  briefly  stated,  the  movement  of  the  forearm 
was  impossible,  the  extension  of  the  hand  laborious ;  Bon- 
nard  could  not  raise  even  the  lightesft  hammer.  General 
disturbances  in  the  jx^wer  of  motion  were  not  present,  thongli, 
probably  in  consequence  of  an  incipient  atrophy  of  the 
diaplirngm,  the  respiration  for  the  bvxt  montli  had  become 
difficult,  so  that  the  patient  could  scarcely  walk  a  few  steiw 
without  stopping  to  rest  and  to  take  lireath.  The  faradizsi- 
tion  of  the  diaphragm,  executed  three  or  lonr  timc«  a  week, 
quickly  removed  the.  difficulty  of  ln-eathing,  and  rendered 
the  patient  able  to  take  long  wulks  and  to  go  np-stairs  with- 
out fatigue.  The  electric  irritation  of  the  muscles  of  the 
left  ann,  effected  three  times  a  week  in  sittings  of  eight  to 
tea  minutes,  soon  created  an  addition  of  strength  ami  an  in- 
crease in  size,  so  that,  after  six  month-.  Bonnard  cnuld  again 
su[)jH>rt  his  family  by  the  lulxjr  of  his  hands.  The  freijuent 
exi>eriments  which  Duchenne  undertook  iu  the  case  of  thk 
patient,  in  the  course  of  which  he  irritated  in  turn  the  vuri- 
ous  musc^les  of  the  trunk  and  extremities,  also  subdued  the 
fibrillous  contractions.  The  pectorales,  the  trapezii,  and  the 
Intissimns  dorsi,  though  they  still  romiiined  much  emaciate*!, 
did  not  by  their  weakness  pssfiitiiilly  liimler  tlie  patient  in 
carrying  on  his  work. 
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In  my  own  practice,  though  many  caues  of  this  cbarao- 
acter  were  unBucceasful,  a  greater  number  were  fortunato  in 
llioir  result;  among  the  latter  were  included  those,  in  partic- 
ular, in  wliich  the  disejisewas  limited  to  the  forearm  and 
hand,  or  to  the  shoulder,  arm  and  hand,  of  one  side. 

Case  44. — Mr.  S.  ha<l  two  years  previously,  while  cutting 
rice — an  occupation  to  which  he  was  not  accustomed — con- 

cted  a  severe  cold,  in  consequence  of  which,  pains  were 
excited  in  the  nape  of  the  neck,  which  gradually  extended 
over  the  right  shoulder,  the  upper  arm,  tlie  foreann,  and  the 
hand,  being  particularly  severe  at  the  elbow,  and  at  the  basis 
of  the  metacarpal  bone  of  the  thumb.  These  pains  were  fol- 
lowed by  weakness,  emaciation,  inability  to  use  the  arm,  and 
«  remarkable  feeling  of  coldness.  When,  upon  the  request 
of  Dr.  Ichroider,  I  visited  the  patient  (September  14,  1865), 
be  right  shoulder  and  the  arm  along  its  whole  extent  were 
iiaciate<l,  the  elevation  of  the  upper  arm  was  difficult,  and 
the  extensor  power  of  the  arm  limited.  On  every  attempt  to 
extend  the  hand,  the  three  middle  fingers  fell  forwtird ;  the 
index-finger  could  not  be  extended ;  the  fingers  could  be 
separated  to  a  distance  of  only  a  few  lines,  and  could  not  be 
fully  brought  into  contact.  Together  with  these  effects, 
there  was  im  atrophy  of  the  muscles  of  the  shoulder,  arm, 
and  hand ;  the  muscles  of  the  ball  of  the  thumb  (with  the 
cxcvptiou  of  the  adductor)  and  the  interossei  had  suffered  the 
most;  fibrinous  twitchings  were  exhibited  over  the  greater 
part  of  the  surfiu-e  of  the  muscles  attacked.  Electro-umscu- 
lar  contrjictility  was  preserved  in  all  the  ma*cles,  though  the 
corresponding  movements,  especially  those  of  the  musclce  of 
the  hand,  were  less  prompt.  The  application  of  the  galvanic 
Bpinal-norvu  imd  plexus-muscle  currents,  which  was  repeated 
51  times,  produce<l  by  the  20th  Ni>vember — at  which  time 
I  was  forced  to  interrupt  the  treatment,  to  make  a  journey — 
80  considerable  an  improvement,  that  the  upper  arm  could 
be  ftilly  raised,  the  hand  extended,  and  the  8f[)arate<l  fingers 
brought  into  contact ;  the  pains  had  ceased,  the  librilloua 
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twitchinga  were  no  longer  apparent,  the  shoulder  and  arm 
were  increased  in  size ;  on  the  other  hand,  the  forefinger 
could  not  yet  be  extended,  and  the  ring  finger  could  be 
separated  only  a  few  lines  from  the  middle  finger ;  the  in- 
terossei  and  the  muscles  of  the  thumb  still  showed  an  es- 
sential deficiency  of  assimilative  power;  and,  finally,  the 
temperature  of  the  arm  was  still  lowered. 

When  I  saw  the  patient  again  (April  17, 1866),  his  im- 
provement had  come  to  a  stand-still ;  his  pains  had  gone 
and  returned,  and  the  feeling  of  ^coldness  in  the  arm  still 
remained.  This  condition  of  the  patient  compelled  me  to 
proceed  to  the  galvanization  of  the  sympathetic  nerve ;  the 
application  of  this  process,  which  was  repeated  twelve  times, 
was  crowned  with  such  good  results,  that  the  patient  con- 
sidered further  treatment  suj^erfiuous,  and  determined  to 
leave  the  rest  of  the  cure  to  nature  and  cold  embrocations 
of  the  ann.  This  hope  did  not  deceive  him;  on  visiting 
him,  August  14,  1867, 1  found  the  entire  arm  well  filled  out, 
strong,  and  capable  of  every  movement.  All  the  muscles 
of  the  hand  were  developed  in  accordance  with  their  vari- 
ous uses,  though  not  to  the  same  degree  as  those  of  the  sound 
hand;  the  pains  had  not  returned;  the  temperature  was 
normal. 

Wliether  the  mode  of  practice  here  prescribed,  including 
especially  the  galvanization  of  the  sympathetic  nerve,  can 
sometimes  also  afford  help  in  those  cases  of  muscular  atrophy 
in  which  the  disesise  has  attacked  not  only  one  or  both  of  the 
upper  extremities  but  also  the  lower  ones,  I  dare  not  decide. 
At  any  rate,  the  experimental  application  of  the  process 
last  named  is  to  be  recommended,  because  it  may  possibly 
have  a  central  influence. 


We  must,  in  conclusion,  mention  still  another  form  of 
paralysis,  to  which  Duchenne  '  was  the  first  to  draw  atten- 

'Arch.  Gin.  de  Ubi.,  1860.  Sptbr. 
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Ltion,  giving  it  tLc  name  of  "  paralysie  masculaire  progfressive 

^de  la  langue,  tin  voile,  du  palals,  et  <les  livres,"  and  which 
has  also  been  made  the  suhject  of  observation  on  the  part  of 

.Chomel,  Trousseau,  Empis,  Gerhardt,  Sohultz,  and  othera. 

"^This  disease — of  which  in  nine  years  Duclieune  had  \vitne8fled 
nineteen  cases — attacks,  without  known  cause,  persons  of 
forty  to  sixty  year*  of  age,  seizing  first  upon  the  muscles  of 
tlic  tongue,  then  tho?e  of  the  soft  jialiite,  and  at  la^t  those 
of  the  h'ps ;  in  only  a  single  case  has  this  order  been  changed, 
t'  lysis  of  the  velum  pendulum  and  the  orbicularis  oris 

]  ig  that  of  the  tongue.     The  paralysis  of  the  tongue 

is  made  known  by  a  laboreil  articulation  and  deglutition ; 
lie  first  consiiits  in  a  difficult  en^inciation  of  the  palatal  and 
ibial  sounds,  produced  by  the  immovable  position  of  the 
tongue  in  the  cavity  of  the  month ;  the  second  is  caused  by 
the  difficulty  of  loosening  from  the  walls  of  the  mouth  the 
saliva  which  is  secretetl  in  abundance,  and  which  by  its  long 
retention  becomes  viscous  and  tenacious.  Wlien  paralpis 
of  the  velum  pendulum  occurs,  the  tone  of  the  voice  changed, 
becoming  nasal;  the  enunciation  of  the  labial  sounds,  for- 
merly natural,  becomes  indistinct,  food  and  drink  are  regur- 
ptafed  through  the  nose.     The  paralysis  of  the  orbicularis 

'oris  prevent*,  at  last,  the  contraction  of  the  lips,  and  impairs 
tlic  entmciatitm  of  o  and  m.  Sometimes  other  muscles 
of  the  Hi>8  are  embrace*!  in  the  attack,  as,  for  example,  the 
levator  lab.  inf.,  the  triangularis  and  quadratas  menti,  while 
the  mnucles  of  the  face  situated  above  these — the  orbicularis 
palpcbr.,  the  zygomatici,  the  levator  lab.  sup.  alscque  nasi, 
the  Imccinatorii,  etc. — always  remain  untouched.  The  dis- 
ease is  free  from  fever,  digestion  is  not  dLsturbcd  by  it,  but, 
in  consequence  of  the  difficult  immission  of  food,  which  must 
ii«se*Barily  bo  of  a  semi-fluid  character,  the  strength  of  the 
ttient  gradually  fails;  or  disturlied  respiration  and  attacks 
of  choking  are  followed  by  a  hectic  fever,  which,  in  periods 

^rarv'ing  fntni  half  a  year  to  three  years,  brings  the  sufferings 
tl>e  patient  to  a  fatal  end,  no  means  having  yet  been 
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foHiKl  to  cheek  the  iiourse  of  the  diaeiiw,  much  less  to  effect 
its  cure.  The  electric  condition  of  the  muscles  of  the 
tongue,  the  Hpa,  and  the  soft  palate,  is  uniformly  normal. 

In  differential  diagnosis,  the  disease  is  liable  to  be  con- 
founded with  double  facial  piiralvs-is — a  fault  into  which  I 
myself  fell  in  the  only  case  which  I  have  yet  had  an  op- 
portunity of  observing.  In  tJie  hitter  malady,  as  in  the 
former,  the  mu.<cles  of  the  lips  are  attacked,  the  velum  pen- 
dulum is  often  affected,  deglutition  is  difficult,  and  the 
speech  indistinct  and  toneless ;  but,  on  the  other  hand,  tlie 
preservation  of  the  motor  power  of  the  tongue,  the  un- 
changed quality  of  the  voice,  the  contemiwraneous  paralysis 
of  the  higher  muscles  of  the  face,  and  other  indications,  will, 
upon  closer  attention,  present  sure  diagnostic  criteria.  In  rare 
cases  this  disease  may  be  associated  with  progressive  ma-j- 
cular  atrophy ;  it  must,  however,  bo  distinguished  from  it^ 
for,  while  in  the  latter  the  restriction  of  the  motor  power 
coincides  in  point  of  time  with  the  degree  of  nutritive 
disturbance,  in  the  former  the  paralysis  always  constitutes 
the  firet  symptom. 

Concerning  the  essential  nature  of  this  disease  we  know 
nothing  poiiitivc.  Piiehcniio's  theory  of  its  peripheric  seat 
in  certain  muscles  jirovided  with  the  hypogk>ssus,  tiie  mo- 
tor branch  of  the  trigeminus  (vagus),  and  with  the  facial 
nerve,  is  contradicted  by  the  few  dissections  thus  far  made, 
especially  by  that  reported  by  Gerhardt ',  who  discovered 
in  the  pons  varolii  an  uniiatnrully  soft  spot,  violet  brown  in 
color,  of  the  size  of  a  pea,  in  which  reddish-blue  vascular 
lines  and  points  could  be  seen  with  the  naked  eye,  and  aloo 
by  that  made  by  Schultz, '  who  discovered  an  atheromatose 
process  on  the  basilar  artery  and  osseous  formations  in  the 
medulla  oblongata.     Schultz,  in  his  interesting  work,  above 
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aentioned,  endeavors  to  exjilain  the  disease,  even  without 
tlie  pjvrticipation  of  the  hypoglossus,  as  u  bilateral  partial 
para1y£^i»  of  the  facial  nerve,  for,  according  to  him,  the  par- 
tial immobility  of  the  tongue  is  occa8ione<l  exclusively  by 
the  decjwr  position  of  the  hyoid  bone,  produced  by  the 
paralysis  of  the  posterior  belly  of  the  digastricns  and  that 
branch  of  the  facial  nerve  distributed  to  the  stylo-hyoideus. 

Ducheiiue  publishes  in  his  work '  the  following  case, 
which  he  attended  in  company  with  Chorael,  in  the  year 
1852,  and  which  first  afforded  him  an  opportunity  of  making 
out  a  complete  synopsis  of  the  symptoms  of  this  disease  ; 

The  affection,  induced  by  some  unknown  cause,  began, 
alfout  seven  months  before  Chomel's  examination  of  the  case, 
witli  a  difficulty  of  deglutition  and  of  speech,  which  for  the 
first  two  months  was  scarcely  regarded.  This  difficulty 
gradually  increased ;  deglutition  became  labored,  and  tlie 
saliva  tlowe<l  from  the  moutli ;  the  enunciation  was  rendered 
confuse*!,  and  finally  unintelligible.  After  a  fruitless  trial 
of  various  remedies,  the  patient  was  iutro<luccd  to  Chomel, 
who  imme<liately  i)erccivcd  that  the  case  was  one  of  an 
Hffection  of  those  muscles  which  are  employed  in  articulation 
and  deglutition,  and  called  upon  Duchenne  to  make  an 
electric  examination.  The  tongue  was  pressed  down,  and, 
as  it  were,  fixed  behind  the  low^er  row  of  teeth  ;  its  upper 
Rurface  was  somewhat  furrowed ;  its  power  of  motion  was 
much  restricted ;  the  patient  could  neither  raise  the  point, 
nor  apply  its  upjjer  surface  to  the  palate;  it  could  only  be 
moved  a  little  forward  and  laterally,  the  velum  pendulum 
and  the  uvula  exhibited  no  deformation,  and  contracted 
naturally  when  mechanically  irritated.  The  voice  was 
nasal,  but  of  normal  power,  though  the  patient  was  obliged, 
in  speaking,  to  make  extraonlinary  efforts,  which  wore  un- 
doubtedly necessitated  by  the  immobility  of  the  toTigue. 
The  patient  could  not  whistle  or  blow  out  a  light,  except 
when  he  held  his  nose ;  and  in  like  manner  the  articulation 
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of  the  labials  "  i  "  and  "j>  "  was  less  distinct  when  the  nose 
was  open  than  when  it  was  closed.  The  mouth  was  always 
full  of  viscous  saliva,  which  the  patient  could  not  spit  out, 
having  to  remove  it  with  a  napkin.  When  he  drank,  he 
was  obliged  to  pause  at  each  swallow ;  a  portion  of  the  fluid, 
thus  laboriously  swallowed,  was  regurgitated  through  the 
nose.  He  could  not  appropriate  solid  food  except  when  it 
had  been  cut  up  into  small  pieces  and  was  previously  moist- 
ened, and  he  had  then  to  masticate  it  a  long  time.  The 
tongue's  sense  of  touch,  as  well  as  of  taste,  was  not  impaired ; 
though  the  respiratory  movements  were  regular,  labored 
breathing  was  from  time  to  time  exhibited ;  for  the  last  two 
months,  weakness  and  emaciation  had  been  added,  although 
the  assimilative  and  executive  functions  of  the  muscles  of 
the  limbs  and  trunk  were  still  undisturbed.  The  electro- 
muscular  contractility  of  the  tongue  and  the  muscles  of 
the  face,  as  well  as  those  of  the  soft  palate,  had  not  suffered 
in  the  least.  The  employment  for  two  weeks  of  the  process 
of  faradization  had  given  volume  to  the  tongue,  and  had 
rendered  its  surface  smoother,  and  its  movements  as  well  aa 
those  of  the  lips  easier,  and  the  enunciation  more  distinct. 
This  treatment,  however,  had  had  no  influence  upon  the  dif- 
ficulty of  deglutition  and  the  excessive  secretion  of  saliva ; 
the  introduction  of  a  rheophore  into  the  pharynx  and  the 
oesophagus  had  no  efiect  upon  these  symptoms,'  and  accord- 
ingly the  unfortunate  patient  went  home,  where,  after  a 
few  months,  he  died  by  choking.  Broth  and  milk  were, 
during  his  last  days,  introduced  into  the  oesophagus, 
without,  however,  appeasing  the  pangs  of  hunger. 

I  Schulz  was  able  to  check  the  superfluous  secretion  of  salira  (which,  as 
Claude  Bernard  has  shown,  is  the  result  of  a  section  of  the  facial  nerve),  by  the 
galvanization  of  the  facial  nerve,  and  to  excite  a  perfect  act  of  deglutition  by 
the  irritation  of  the  hypoglossus. 


NINTH   SECTION 


ELECTRiaiT  AS  A  CHRATIVK  AGENT. 


Is  each  of  the  three  departments  into  which  the  art  ot 
healing  is  divided — medicine,  surgery,  and  obstetrics — elec- 
tricity ha«  been  employed  with  success. 

In  medicine  especially  it  has  proved  of  service  in  the 
core  of  so  many  heterogeneous  maladies,  and  han,  according 
to  the  testimony  of  various  authors,  so  frequently  accom- 
plished results  of  a  wonderful,  not  to  say  incredible  charac- 
ter, that  a  review  of  the  Viwt  amount  of  material  dispersed 
through  the  various  medical  journals — in  which  the  true  is 
mingl(Ml  with  the  false,  intentional  with  unintentional  decep- 
tions, and  so  many  supei'ficial  and  unsatisfactory  observa- 
tions of  cases  prevail — would  bo  a  work  of  the  severest  labor ; 
yet,  in  view  of  the  many  interesting  reports  of  successful 
practice,  published  by  scientific  observers,  such  a  review 
would  greatly  enrich  the  healing  art.  The  diseases  in  which 
electricity  has  shown  itself  most  efficacious  are  those  that 
attack  the  nerves,  and  those  that  depend  upon  anomalous 
Moretions  and  excretions. 

In  the  cliinirgical  art,  though  electricity  has  been  but  a 
short  time  in  this  field  of  practice,  it  has  acliieved  results  not 
len  satisfactory,  and  has  won  a  permanent  and  important 
place,  not  only  in  consequence  of  the  application  of  electro- 
thermic  processes  in  galvano-canstic  operations,  and  of  electro- 
chemical processes  iu  the  cure  of  varices  and  aneurisms,  but 
20 
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also  in  consequence  of  tlie  influence  of  the  electric  cnrrent, 
jis  scientifically  estulilinhed  and  practically  confirmed,  in  the 
dispersion  of  exudations  and  tumors.  Many  other  chemical 
operations,  as  the  solution  of  calculi  in  the  Madder,  and  the 
removal  of  poisonous  metals  from  the  system,  are  theoreti- 
cally possible,  as  has  been  experimentally  proven,  hut  in 
practical  medicine  have  been  utilized  in  but  few  ca.-w.  But, 
on  the  other  hand,  the  transportation  of  medicaments  by 
means  of  the  continuous  current — an  as6ume<l  openition 
which  Klenke  and  Hassentein  have  made  so  mudi  of — has 
not  been  verified  in  practice  ;  the  investigations  of  Pelikan 
and  Savelieff  have,  on  the  contrary,  shown  tliat  oven  a  trans- 
portation of  iodine  from  one  electrode  to  another,  wlien  doe 
care  and  foresight  are  exercised  against  error,  does  not  take 
place.' 

In  obstetrics,  finally,  the  electric  current  has  been  ap- 
plied by  the  English,  to  excite  tlie  activity  of  the  parturient 
eflbrts,  and  to  arrest  metrorrliagia,  and  more  recently  by  the 
French  to  overcome  version  and  prolapsus  of  the  womb; 
in  Germany,  little  progress  has  as  yet  been  made  in  the  use 
of  electricity  in  this  branch  of  the  healing  art. 

I  A  point,  howcTor,  of  grent  Interest  and  diagnostic  importence,  it  the  ue 
of  the  electric  current  in  digcoTcrlng  the  localitv  of  ■  metallic  bodj,  which  hu 
t>e«n  forcibly  projected  Into  the  STstem.  \Vhtn  HarilMildi  WM  wounded  by  ■ 
rifle-ball  in  the  ankle,  it  becnme  neccstary  to  decide  whether  the  Imll  was  stiU 
Mated  in  the  wounded  spot.  Fur  thiti  purpose,  Xelaton  fastened  two  uictallie 
prol>es  to  the  conducting  wires  of  a  single  element,  united  with  a  niultiplica- 
tor,  and,  without  permitting  them  to  touch,  inserted  them  into  the  wound  till 
they  came  in  contact  with  some  hard  substance  lying  in  their  path ;  a  marked 
deviation  of  the  maguciic  needle  prored  that  a  metallic  conncutiou  of  the 
prob'.'s  wM  eflboted,  and  accordingly  the  ball  wa«  found  and  removed,  uid 
the  wound  parfiBCtly  healed. 
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THE  USE  OF  ELECTRICITY  IN  ltEDIOI>rE. 


I.      ELEOTRICITT     IN     NEBVOTTB     DISEASES. 

A.  Ilyperouthegia — Neuralgia. 

Ix  consequence  of  the  uncertainty  which  has  in  general 
attended  that  treatment  of  neuralgia  which  aims  at  a  re- 
moval of  the  cause — for,  as  Romberg  remarks,  in  but  few 
caaes,  and  only  where  the  disease  is  of  brief  standing,  has 
this  treatment  l)een  crowned  with  success — ^practitioners 
foutid  themselves  compelle<l  to  resort  to  other  means.  But 
neither  the  section  of  the  suifering  nerve,  nor  the  internal 
emjiloyment  of  narcotics,  nor  the  application  of  specific 
agente,  as  turpentine,  arsenic,  quinine,  etc.,  ha^  led  to 
satisfactorv  result*.  The  most  nnmerons  cures  were  still 
accomplished  by  the  application  to  the  external  skin  of  re- 
vulsive agent*,  either  in  the  form  of  mustard-plasters  and 
irritating  washes,  or  of  vesicants  and  cauterante.  Tlie  use 
of  the  bnmins-irons  was  particularly  recommended  by 
Joliert  de  Lamballe,  and  this  mode  of  treatment,  when 
nnited  with  the  ana>8thetic  action  of  ether  and  chloroform, 
found  a  warm  eulogist  in  Valleix.' 

In  more  recent  times,  two  other  remedial  agents  have 
been  brought  into  use,  which  are  at  once  more  easy  of  appli- 
cation, and  more  effective  than  those  already  named.  These 
are  electricity  and  hyjioderuiic  injections.  But,  while  the 
latter,  as  A.  Eulenburg  says,*  may  be  used  with  almost  ab- 
■olate  certainty  as  palliatives,  and  in  many  cases  as  radical 

'  Guide  da  M^ileein  pmclicien.     Pari*,  1R51.     Tome  it.  page  814. 

'  ble  {lypodarmatiDohe  IigecUoD  der  ArgtumilleL    Berlin,  18M.    Page  71. 
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cure-!,  yet  electricity,  on  the  other  hand,  afforfls,  in  lu  i-ir 
the  greatest  number  of  cases  of  peripheric  neuralgia,  a  aatio- 
factory  moans  of  treatment. 

The  modes  of  apph'cation  which  have  been  employed 
are  various :  1.  Induction  electricity  in  the  fonn  of  the 
electric  brush.  2.  The  induction  current  conducted  by 
means  of  moist  electrodes  through  the  affected  ner%-cs.  3. 
The  constant,  or,  according  to  Reniak,  stable  current.  ■L 
The  perpetual  galvanic  current,  as  Hiifelsheim  names  it. 

In  regard  to  the  first  method,  Duchenne  applies  tlie  cur- 
rent to  the  skin  in  the  neighb<.trhood  of  the  painful  parte,  first 
having  dried  the  surface  very  thoroughly,  and  applied  an 
ab.^orbent  powder.  By  this  means  the  current  is  prevented 
penetrating  to  the  deep-seated  part.«,  and  thus  postillilv  in- 
crea.sing  the  pain. 

In  very  chronic  cases — especially  in  sciatic  affectiims  of 
long  standing — where  the  strongest  current,  applied  in  the 
prescribed  manner,  does  not  produce  an  ade<piate  degree  of 
pain,  Duchenne  places  an  electric  i)encil  npon  the  car,  or 
the  ala  of  the  nose.  I  have  seen  the  intense  irritation  of  the 
skin  by  means  of  the  electric  pencil,  as  recoramende<l  by 
Duchenne,  successful  in  only  those  cases  in  which,  in  addi- 
tion to  neuralgia,  a  more  or  less  extensive  anaesthesia  of  the 
skin  existsed,  and  in  which,  consequently,  the  nerve  whicli 
was  deprived  of  the  power  of  conducting  the  impreesion  of 
the  sense  was  nevertheless  painfully  affected — a  condition 
which  finds  its  cvplanation  in  the  law  of  excentric  manifes- 
tations. 

Cask  45. — Rothardt,  a  postman,  fifty-fonr  years  old, 
being  much  exposed  by  bis  occupation  to  colds,  and  having 
suffered  for  a  numlier  of  years  with  chronic  catarrh,  together 
with  emphysema  of  the  inferior  lobe  of  the  left  lung,  was 
attacked  about  the  middle  of  the  cold  and  wet  January  of 
1854,  without  any  direct  cause  that  could  be  indicated,  with 
a  severe  pain  in  the  shoulder-blade,  which  extended  after- 
ward to  the  upper  arm,  then  to  the  forearm,  and  finally  to 
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the  hand,  being  especially  severe  in  the  third  metacarpal 
epace,  and  extending  thence  into  the  little  finger,  the  ring- 
finger,  and  the  ulnar  side  of  the  middle  finger.  The  pain 
was  l)oring  and  tearing,  but  not  equally  severe  at  every  hour 
of  the  day ;  it  was  generally  most  violent  in  the  morning 
hours,  and  in  the  course  of  the  day  subsided  into  a  dull 
painful  sensation,  and  at  night  ceased  altogether.  Every 
attempt  to  grasp  any  thing  with  the  hand,  immediately  ex- 
cited the  pain,  if  not  already  present,  and  increased  it  when 
it  WHS  present,  so  that  the  patient  waa  unfit  for  service. 
After  he  had  for  a  long  time  employed  sudorifics  and  excit- 
ing washes,  and  had  thus  subdued  the  violence  of  the  pain 
in  the  shoulder,  upi>er  arm,  and  forearm,  he  came,  January 
8Ut,  to  me.  Externally  ho  presented  no  abnormal  appear- 
ance, hut  a  pressure  upon  the  third  metacarpal  space  was 
extniordinarily  painful.  The  skin  of  the  ulnar  side  of  the 
band,  the  little  finger,  the  ring-finger,  and  half  of  the  middle 
finger,  was  completely  insensible  (neuralgia  et  ansesthesia 
ninaris).  Upon  a  single  apjiliciition  of  the  electric  pencil, 
moved  here  and  there  over  the  anaesthetic  parts  of  the  skin, 
with  force  sufficient  to  excite  a  painful  sensation,  the  patient 
immediately  felt  a  marked  alleviation  of  his  sufferings,  the 
stagnant  feeling  in  the  fingers  was  lessened,  and,  when  por- 
tlon.4  of  the  skin,  formerly  insensible,  were  touched,  a  weak 
sensation  was  felt,  (>n  the  next  morning  the  pains  were 
less  s«vere  and  of  briefer  duration.  At  the  end  of  the  sec- 
ond sitting — February  Ist — the  sensibility  of  the  skin  on  the 
inner  and  dorsal  surfaces  of  the  metacarpus  was  normal,  and 
on  the  little  finger  improved ;  but  it  still  remained  about  the 
game  as  before  on  the  ring-finger  and  the  ulnar  side  of  the 
middle  finger.  On  the  following  day,  only  an  insignificant 
degree  of  pain  remained,  and  Rothardt  waa  already  able  to 
lift  a  chair.  After  the  third  sitting,  the  sensibility  of  the 
was  jierfcctly  noriniil,  the  stagnant  feeling  was  gone, 
nor  did  any  of  the  painful  symptoms  recur.  On  February 
6th,  tlie  patient  was  again  ready  for  service. 
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On  the  other  hand,  in  nnmerom  oaeee  of  nearalgia  af- 
fecting the  most  dissimilar  nerves — the  ischiadicDs,  the 
plexn*  brachiah"8,  the  {ilexns  cerviralis,  the  trigeminus,  the 
Mm.  interttoetales,  etc. — I  have,  with  the  hap[)iest  retinitis, 
applied  the  electric  pencil  as  a  moxa,  in  the  folKiwing  niati- 
ner: 

I  generally  select,  without,  however,  ascribing  special 
importance  to  the  points  of  application,  either  Buch  places 
aa  lie  ae  near  as  possible  to  the  nerve  on  its  egress  from  the 
central  organ,  or,  with  still  greater  preference,  such  as  lie 
immediately  over  the  nerve  where  it  courses  beneath  the 
skin,  and  which  are  frequently  discoverable  by  a  special 
painfulnesft  under  the  j)ressure  of  the  finger  (points  doulou- 
reux). Thus,  in  the  case  of  the  sciatic  nerve,  I  select  the 
spot  where  it  leaves  the  incisura  isohiadica,  or  where  it  runs 
behind  the  trochanter  major,  or,  if  the  pain  extends  still 
higher,  at  its  jioint  of  egress  from  the  for.  inter^'ertebnilia. 
In  neuralgia  of  tiie  trigeminiLs,  I  o^>erate  upon  the  upper 
posterior  part  of  the  neck.  Applying  one  pencil  firmly  to 
the  point  Bclected,  I  liold  the  other  (just  as  Jol)ert  does  with 
the  heating-irons)  at  a  distance  of  about  half  a  line  from  the 
skin  and  i)retty  near  the  first.  This  jxjsition  i*  retained 
for  a  jieriod  varying  from  a  few  seconds  to  a  minute,  during 
which  the  sparks  escape  to  the  skin,  with  a  distinct  crackling 
sound;  the  fine  hairs  of  tlie  skin  are  raised,  the  skin  be- 
comes rod  ;  repeated  applications  on  the  same  spot — where 
tl»e  skin  is  especially  irritable,  one  only — will  produce cautor- 
izatiun,  and,  in  cases  where  the  lilood  is  in  a  bad  condition, 
the  li^nd  mark  of  a  bruise.  The  pain  excited  by  this  process 
is  intensely  severe ;  it  may,  however,  be  diminished  or  ab- 
breviated at  plea.*ure,  acconling  to  tlie  dunition  and  severity 
of  the  neuralgia,  its  situation,  the  sensitiveness  of  the  skiu,  etc 
If  it  is  requisite  to  operate  upon  only  a  small  portion  of  the 
skin,  !i«,  for  example,  in  the  case  of  an  intercostal  neuralgia, 
instead  of  the  i>6t\<!ii,  a  smuH,  moist,  pointoti  piece  of  s[H>nge 
ctm  be  used  to  transmit  the  sparks.    Sometimes,  after  a  single 
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application,  the  pain  disnppears  and  does  not  return ;  bnt 
generally  it  recurs  again  on  tlie  next  day  with  abated  inten- 
sity. Sometimes,  soon  after  the  application,  a  new  attack 
oonie*  on,  which  p^eatly  exceeds  in  duration  and  severity 
tho>-e  wliich  have  regularly  occurred,  hut  this  is  followed  by 
*  marked  alleviation  of  the  neuralgic  pains.  Fre<iuently 
from  one  to  three  applications  of  the  prescribed  kind  are 
sufficient  to  effect  a  cure,  but  generally  sLx  to  eight  are 
needed,  and  only  in  deep-rooted  chronic  cases  of  many  years' 
standing,  or  when  the  patient  is  in  a  weak,  decrepit  condi- 
tion, i*  a  greater  nuinl>er  of  sittings  (sometimes  from  forty  to 
fifty)  necessary  to  a  complete  cure.  Among  cases  of  periph- 
ric  neuralgia,  those  only  seem  to  resist  this  mode  of  freat- 
aent  which  have  their  origin  in  some  deeper  organic  affec- 
tion, or  in  a  mechanical  cause,  as  a  nervous  tumor,  a  cariona 
tootli,  or  in  neuritis  or  periostitis. 

The  physiological  action  of  tho  electric  pencil,  in  cases  of 
neuralgia,  is  probably  the  game  as  in  all  einspa&tica,  name- 
ly, reflex.  O.  Xeumann '  has  proved  experimentally  that 
weak  electric  irritations  effet-t  a  deci<led  acceleration  in  the 
flow  of  the  bloo<l  comliined  with  an  evident  contraction  of 
the  vessels,  and  a  more  energetic  action  of  the  heart ;  that, 
on  the  other  hand,  powerfiil  irritations  effect  an  evident  re- 
tardation of  the  Mood,  combined  with  an  expansion  of  the 
▼esselg,  and  a  diminished  action  of  the  heart;  and  he 
consequently  considers  the  change  in  the  capacity  of  the 
reieels,  and  the  luitivity  of  the  heart,  sufficient  to  ex])lain  the 
clinical  effects  of  epispastica.  The  electric  moxa,  however, 
has  an  advantage  over  the  epispaijtic  preparations  in  com- 
mon use,  in  the  suddenness  of  the  intense  pain  which  it  ex- 
cites, and  the  facility  with  which  this  pain  may  be  renewed 
at  any  moment,  as  required,  in  eonsequeivce  of  which  the 
patient  cannot  accustom  himself  to  it,  and  thus  lose  a  part 
of  it«  effect. 

'  rnl«niiu'liung«n  ubcr  die  phrdologiiaaheii  Wirkvageii  d«r  HAutreizmitteL 
Pnigrr  VierteyahrMhiin.  1863.     Tkge  L-xriU. 


312 


NEITRALOIA. 


Case  46. — S.,  a  scliool-councillor,  a  healthy  man,  aboat 
sixty-five  years  of  age,  had  Buffered  for  tlie  last  two  yean 
with  a  left  sciatica,  which  for  fourteen  months  had  6tub- 
bomly  resisted  all  remedies,  bnt  finally  yielded  under  the 
emitloyinent  of  "  vesicatoires  volants,"  which  were  applied 
along  the  course  of  the  nerve.  On  the  14th  September, 
1854,  when  he  bad  lieen,  for  a  few  prece<ilng  days,  suffering 
anew  with  sciatica  of  the  same  leg,  I  applied,  at  the  re- 
quest of  his  physician,  the  Geh.  Rath.  Eckard,  an  electric 
moxa,  and,  having  repeated  this  treatment,  on  the  16th  and 
19th  of  September,  dismissed  the  patient,  completely  and 
permanently  cured- 

Case  47. — R,  a  merchant,  fi>rty-fonr  years  old,  formerly 
healthy,  ))iit  recently  rendered  nervously  excitable  by  har- 
assing emotions,  had  suffered  for  six  months  with  sciadoa 
of  the  right  side,  which  had  been  contracted  in  the  begin- 
ning of  October,  1857,  as  the  result  of  a  railroad  accident 
that  had  befallen  him  on  his  way  to  Leipsic.  The  pain, 
which  during  his  stay  in  Leipsic  was  endurable,  gradually 
increased  so  much  in  violence  that  on  his  return  to  Berlin 
he  was  compelled  to  keep  hi*  bed  for  some  time.  Neither 
cupping  nor  embrocations  were  sufficient  to  remove  the  pains, 
which  extended  along  the  posterior  side  of  the  thigh,  and 
from  the  knee  down  the  inner  side  of  the  leg  to  the  foot ; 
they  were  increased  by  walking  and  every  movement  of  the 
person, 'and  were  only  quieted  at  night,  when  the  body  was 
in  perfect  repose ;  within  the  last  fourteen  days  they  had 
come  on  with  renewed  and  intolerable  severity.  On  the 
2l8t  of  March,  1858,  the  first  application  of  the  electric  pen- 
cil was  made,  the  spot  selecte<l  lieing  one  which  was  painful 
to  the  toodi,  situated  Ijehind  the  trochanter  major;  the 
pains  di:>iippr'ared  at  once,  but  recurred  the  next  day,  though 
with  diminihlied  severity.  After  the  second  sitting — 
March  28d — ^the  pains  decreased  daily,  and  the  patient  waa 
able  to  walk  considerable  distances  without  suffering,  and 
only  oxpcriouccd  a  light  drawing  sensation   in   the   spots 
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foniicrlj  painful,  making  a  third  sitting  necessary  on  March 
27tli. 

Case  48. — Mr.  S.  Rosenberg,  thirty-five  years  of  age,  had 
been  siifft'ring  for  two  montlis  with  a  pain  in  the  right 
shoulder,  wliich  passed  over  to  tlie  upper  part  of  the  iiriii, 
and  followed  the  course  of  the  ulna  along  the  inner  side  of 
the  anu  down  to  the  little  finger,  occasioning  a  partial  paral- 
ysis of  the  hand,  and  liiudering  the  patient  in  writing.  By 
the  application  of  uncleaned  wool  the  pain  was  driven  ofi", 
but,  when  at  last  this  was  removed,  it  returned  with  re- 
newed violence,  and  for  tlie  last  two  weeks  had  undergone 
DO  alleviation  day  or  night.  The  elevation  of  the  arm  was 
especially  painful,  and  the  feeling  of  numbness  had  extended 
into  the  fingers.  An  examination  showed  a  neuralgia  of  the 
right  supra  scapularis,  for  tlie  removal  of  which,  the  patient, 
at  the  suggestion  of  tlie  siinitarj*  councillor,  Ilerzberg,  ap- 
plied to  me,  March  24, 1857.  A  pressure  upon  the  N.  supra- 
Bpiuatui^  inuuediately  above  the  uoUum  scapula)  at  the  point 
wliere  the  nerve  passes  from  the  fossa  snpraspinata  into  the 
fossa  infraspinata,  excited  an  intense  pain ;  the  extension  of 
the  pain  to  the  little  finger  and  ring-finger,  and  the  stagnant 
feeling  which  was  associated  with  this  pain,  indicated  the 
participation  of  the  N.  ulnaris.  The  electric  pencil  having 
been  applied  in  the  manner  described,  to  the  spot — lying 
above  the  spina  scapulie,  which  was  so  sensitive  to  preeeore 
— the  pain  immediately  disappeared  and  the  patient  slept 
well  on  the  following  night.  The  second  application — March 
S6th — removed  the  feeling  of  heaviness  and  stagnation  in 
the  forearm  and  fingers. 

Oabb  49. — Gustavus  Lehnhardt,  a  smith,  twenty-three 
yMrs  old,  apparently  not  very  strong,  was  seized,  probably 
in  consequence  of  extraordinary  exertion  in  his  work,  with  a 
pain  which  extended  from  the  furrow  between  the  condyl. 
extern,  and  the  olecranon  of  the  right  arm  to  the  interior 
side  of  the  eUniw,  and  radiated,  particularly  when  the  arm 
waa  turned  outward,  to  the  forearm  and  to  the  little  and 
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ring-fingers.  Tlio  pains,  wliicli,  during  the  <luj  ami  vrhtle 
the  patient  was  at  rest,  were  comparatively  tininiporfiiut, 
increased  in  violence  at  nigbt  and  with  every  movement  of 
the  ann,  and  at  last  compelled  the  jmtient  to  eiwpend  his 
work.  Fourteen  days  later,  after  a  frnitleefi  applicatinn  of 
irritating  lotions,  he  came  to  me,  October  30,  186»3,  for  treat- 
lucnt.  I  found  a  presaure  upon  the  spot  above  indicated 
very  painful  tv  the  patient  (X.  ulnaris  dextra) ;  there  was 
no  antesthe^ia  of  the  lower  part  of  the  inner  side  of  tlje  foro- 
arm.  After  a  single  jxiwerful  application  of  the  electric 
pencil  near  the  sensitive  spot,  the  pain  di.sappeared,  leaving 
only  a  feeling  of  tension  in  the  soft  part«  of  the  elbow, 
which,  without  further  application  of  electricity,  was  fully 
removed  in  a  few  days  by  rubliing  with  warm  oil. 

Case  50. — Mrs.  A.  F.,  thirty-five  years  old,  a  woman  of 
small  stature,  graceful  in  form,  and  of  a  lively  temperament, 
the  mother  of  several  children,  had  Ijeen  suffering  for  the 
last  seven  years  with  a  considerable  degree  of  ana?mia.  (>n 
January  9,  1856,  wliile  present  at  an  evening  company, 
she  ctiught  a  cold,  which  brought  on  a  severe  griping  pain 
in  tlie  left  ear  and  shoulder.  Iler  domestic  affairs  having 
at  the  same  time  calletl  forth  untL^ual  exertions,  this  and  a 
perturl)od  emotional  condition  excitetl,  alxiut  January  Kith, 
a  feveri>h  state  uiiiteil  with  piiliiitatiun  of  the  heart,  labored 
breathing,  and  tearing  pains  in  various  parts  of  the  lio<ly. 
A  light  antiphlogistic  treatment,  ooutiuued  for  fourte<Mi 
days,  removed  all  of  tliese  symptoms  except  the  pain-*  in  the 
limbs,  whioli  harassed  the  patient  more  e8i>ecially  at  night; 
these  lifter  a  while  coticentrated  in  the  left  shoulder,  extend- 
ed thence  into  the  left,  ear,  and  soon  attacked  the  thini 
branch  of  the  trigeminus.  On  the  28th  of  Janoary  the 
pains,  thu*  l(X'ate<l,  attaeke<l  her  in  a  new  and  jH'culiar 
manner ;  the  jiain  in  the  face  came  on  like  a  Hash,  laste<l 
from  five  t«  t«n  minutes,  and  then  as  quickly  pasnod  off.  At 
first  tliene  attaeki*  re<'urre<l  after  intervals  of  «»nsidoniblo 
length,  afterward  they  visited  her  daily  about  ten  o'clock  in 
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the  evening,  but  always  lasted  but  a  few  minutes  ;  gradually 
they  increased  in  frequency,  intensity,  and  duration,  being  at 
last  repeated  five  or  six  times  a  day,  when  they  included 
also  the  other  branches  of  the  trigeminus,  and  robbed  the 
patient  of  rest  at  night  for  wliole  weeks.  Quinine,  aiisenic, 
*  tonic  diet,  the  removal  as  far  as  possible  of  all  causes  of 
excitement,  a  salve  of  veratmm — all  were  trie<l  with  none 
or  at  most  but  doubtful  elicct,  and  the  patient  consenuently, 
njion  the  advice  of  Drs.  Philipp  and  Friedlander,  applied  to 
me,  ^fay  3,  1S56,  for  a  trial  of  electric  treatment.  After 
the  tirst  sitting  a  marked  exacerbation  of  the  [lains  occurred ; 
they  raged  tor  more  than  fourteen  hours  with  the  most 
fearful  intenfity;  they  then,  however,  underwent  a  marked 
subsidence,  an<l  after  two  ajiplications  repeated  on  the  5th 
and  Ml,  with  weaker  currents,  the  neuralgic  symptoms  com- 
pletely and  pennanently  diRappearod. 

Cask  51. — H.,  a  building-inspector,  a  weakly,  nervous 
Toung  man,  of  pale-yellow  complexion,  had  suffered  for 
several  weeks  with  an  intense  pain  which,  occasioned  by 
eorae  unknown  cause,  frequently  attacked  him,  but  always 
after  mental  exertion  and  emotional  disturbance.  Its  prin- 
cipal seat  was  in  the  region  of  the  interior  angle  oftheletl  eye, 
but  it  often  extended  from  this  s|X)t  to  the  forehead  and  the 
left  nasal  cavity ;  it  was  fought,  though  unsuccessfully,  with 
Barootics  and  metallic  preparations.  Whenever  the  pain  came 
on,  the  lachrtinal  caruncle  of  the  left  eye,  as  well  as  the 
eyeli<ls,  particulurly  thoi^e  part^  near  the  interior  angle  of 
the  eye,  be<.-ame  red,  and  an  excessive  secretion  of  tears  en- 
sned.  When  the  pain  reached  its  height,  which  it  regularly 
did  ill  the  morning  iiours,  tlie  lower  jaw  was  convulsively 
turned  ujm^m  the  axis  of  the  right  proc.  condyloidens,  and  the 
teeth  of  the  left  i^ide  ground  together.  The  case  thus  pre- 
sented was  a  neuralgia  of  the  tirst  bratich  of  tiie  trigeminus, 
including,  secondarily,  that  bnuich  of  tl>e  motor  j>ortion  of 
the  trigeminus  supplying  the  M.  ptorygoideus  minor — a 
diagiiii^i^  with  which  the  patient's  physician,  Dr.  Uousselle, 
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agreed,  and  which  was  clearly  indicated  by  the  pain  which 
a  presBure  upon  the  for.  supraorbitale  and  the  spina  troch- 
learis  produced.  After  the  electric  pencil  had  been  applied 
— July  31  ftud  August  2,  18C0 — in  the  region  of  the  for. 
supraorbitale,  a  complete  cessjition  of  the  pain  followed,  and, 
during  an  absence  on  my  part  of  four  weeks,  only  a  few 
brief  attacks  of  the  pain  recurred,  brought  on  by  the  severe 
mental  labor  to  which  the  patient's  professional  pursuits 
sometimes  subjected  him.  Since  then  he  has  been  in  good 
health. 

Case  52, — Lieutenant  von  11.,  thirty-two  years  old,  had 
been  attacked  four  years  previously,  as  the  result  of  a  cold, 
with  a  severe  pain  in  the  right  shoulder,  which  continued 
for  a  long  time,  and  greatly  exlmusted  tlie  patient.  In  the 
course  of  tlie  subsequent  yeare  it  had  been  frequently  repeat- 
ed, but  often  lasted  only  a  f^liort  time,  sometimes  but  a  few 
days  or  hours,  and  wai  variable  in  its  intensity,  a  dull  pain 
being  often  interrupted  by  a  severe  shooting  pain ;  it  al- 
ways, however,  jielded  to  tlie  use  of  Russian  baths.  •  Two 
mouths  ago,  lie  was  again  visited  by  his  old  foe,  but  on  thia 
occasion  he  ascribed  its  attacks  to  the  circumstance  of  his 
having,  when  his  head  was  heated,  put  on  liis  helmet  after 
it  hud  Iain  all  night  on  the  moist  eartk,  The  customary 
remedy,  Hussiun  baths,  hud  this  time  no  efiect;  the  pain 
increased  daily,  deprived  tho  patient  of  his  night's  rest,  and 
rendered  him  incapable  of  mental  activity.  During  a  period 
of  eight  to  fourteen  days  it  was  seldom  absent,  although, 
while  it  preserved  its  general  character,  it  was  not  at  all  times 
of  the  same  intensity.  On  the  30th  of  October,  1858,  on  the 
advice  of  the  brigade  physician,  Dr.  Pesch,  the  patient  came 
to  me.  He  looked  as  if  nervously  affected ;  he  described 
his  pain  as  griping,  sh<x)tiiig,  intolerable,  it  went  from  the 
right  posterior  region  of  the  neck  above  the  os  occipitale  and 
extended  thence  behind  tho  ear,  on  the  right  side  of  the 
head,  to  the  crown,  Bometiines  also  to  the  right  shoulder  and 
down  the  right  arm ;  the  right  processus  tranaversus  of  the 
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atlas,  and  the  taber  parietale,  were  very  eensitive  under 
preasnre.  The  case  was  accordingly  a  neuralgia  occipitalis 
dextra.  After  the  first  sitting  there  was  an  immediate  ces- 
sation of  the  suffering,  and  at  night  a  quiet  xmdistarbed 
sleep  was  enjoyed.  A  recurrence  of  the  pain  in  a  light 
form,  generally  toward  evening,  made  a  rei>etition  of  the 
treatment  necessary  on  the  3d  and  again  on  the  5th  of 
November.  There  then  arose  a  furuncle  on  the  spot  which 
bad  been  irritated,  and  the  pains  wholly  ceased,  nor  have 
they  since  returned. 

Case  53. — Mrs.  R.,  fifty-six  years  old,  though  subject  to 
various  nervous  afflictions,  had,  however,  remained  tolerably 
healthy  till  she  reached  her  climacteric  year ;  since  this 
time,  however,  she  had  been  suffering  with  hemorrhages, 
and  had  been  so  much  troubled  with  piles  that  finally,  in 
the  winter  of  1854,  she  was  obliged  to  have  an  operation 
performed  on  them.  Tliis  operation,  which  was  otherwise 
Buoeessful,  was  followed  by  a  violent  pain  that,  proceeding 
from  the  loins,  followed  the  right  ischiadicus  down  to  the 
foot.  Gradually  this  pain  paased  off;  but  about  a  year 
later,  just  after  the  patient  had  been  subjected  to  an  unusual 
degree  of  emotion,  sciatica  of  the  right  side  again  occurred, 
and,  notwithstanding  the  emp1o,>'ment  of  various  antagonistio 
agents,  increased  daily  in  severity.  The  patient  could  not 
endure  to  stand  or  walk  long  at  a  time ;  she  complained  of 
a  feeling  of  cold,  stagnation,  and  deadnees  in  the  leg, 
especially  in  the  lower  part.  The  intensity  of  the  pain 
robbed  her  of  sleep,  and  accordingly  when  I  visited  the  pa- 
tient^ — February  7,  1856 — I  found  her  in  a  very  exliausted 
condition.  Forty  applications  of  the  electric  pencil  were 
in  this  case  needed  for  a  complete  removal  of  the  affection, 
but  the  amount  of  uric  acid  in  the  urine  of  the  patient,  as 
well  ae  various  swellings  in  the  labia  of  the  pudenda — which 
broke  out  five  months  after  the  completion  of  the  cure,  on 
her  return  from  Marienbad — indicated  very  clearly  a  condi- 
tion of  dyscrasia. 
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Tlie  following  case  is  one  of  more  interest,  l)ecan8e  in  it 
tlie  oinjjloyinent  of  the  mode  of  treatment  which  haa  Ikm?ji 
de8cril)ed  was  adequate  to  the  permanent  removal  of  a  neu- 
ralgia of  the  left  medianuft,  the  Nn.  thoracic,  ant.  and  the  N. 
thorac.  post.,  evidently  cauBed  by  a  tuberculous  proceea  ol 
the  cervical  vertebrae. 

Case  54. — Friedrich  Muee,  a  comjHigitor,  tliirty-five  ye.«ir9 
old,  who,  up  to  the  year  1S50,  had  always  been  healthy, 
fell  eick  in  August  of  that  year  with  the  cholera,  which 
left,  as  a  result,  a  diarrha?a  that  lasted  till  May,  1852.  In  the 
following  year  tuberculosis  pulmonnm  had  been  gradually 
developed,  and,  since  Christmas  of  1853,  severe  pains,  which 
could  not  be  traced  to  any  exciting  cause,  broke  out  on  the 
left  side  of  the  neck  adjoining  the  spine,  extenduig  from  this 
place  forward  to  the  region  of  the  left  nipple,  and  posteriorly 
to  the  shoulder,  comiKjlHng  the  ])atient,  January  1854,  to 
give  up  work.  Cup])ingB,  embrKcations,  and  rest,  had  mod- 
erated the  pain,  so  tliat  Mu^s  was  able  in  two  weeka  to  re- 
sume work,  but,  soon  after,  the  pain  had  recurred  with 
reuewe<i  violence,  extending  from  the  place  described  to  the 
left  upper  arm,  then  to  the  forearm,  and  linally  to  the  hand 
of  tlie  same  side,  including  the  index  and  middle  fingers. 
The  patient  had  at  the  same  time  experienced  in  these  parts 
a  feeling  of  stagnation  and  paralysis,  as  well  as  a  constant 
painful  itching  which  wa.s  excited  to  an  extreme  by  the  use 
of  the  tingors.  The  ])uin  increased  at  night  as  well  as  when- 
ever, by  a  recumbent  position,  the  parts  attacked  were 
subjected  to  pressure.  The  remedies  which  had  been 
applied  had  i>ro<luccd  no  effect ;  and  Mues,  on  the  19th  of 
May,  1854,  u]xin  the  advice  of  his  physician,  applied  to  me 
for  electric  treatment.  Pressure  upon  the  four  lower  procc. 
transversi  of  the  cervical  vertebne  on  the  left  side,  as  well  M 
pressure  on  the  mcdianus  at  the  inner  side  of  the  upper  arm, 
excited  intense  pain.  The  skin  of  the  left  index  and  middle 
fingers,  osjiccially  at  the  points,  was  aiuvsthetic 

In  this  case  the  electric  |M;uciI  was  applied  in  the  manner 
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d<»cribed  npon  the  sensitive  procc.  transvem;  hut  also,  in 
order  to  the  reduction  of  the  ansesthesin,  the  affet-ted  parts 
(^  the  skin  were  stroked  with  the  pencil  for  iilxnit  live 
minute?.  After  only  the  first  sitting,  the  patient  experienced 
an  essential  improvement.  After  the  sixth  sitting — June 
5th — tlie  auffisthesia  at  the  points?  of  the  fingers  was  removed, 
pressure  upon  the  prow,  transversi  was  not  so  keenly  felt ; 
the  patient  could  grasp  different  objects  without  pain,*  and 
his  nightly  rest  was  undisturlje*!.  After  the  twelfth  sitting 
— June  18th — the  patient  was  dismissed  cured.  I  >uw  him 
again  two  years  later,  a  short  time  before  his  death,  which 
vrn*  c^iused,  toward  the  end  of  1856,  by  pulmonary  consump- 
tion. 

An  abscesa  was  formed  on  the  left  aide  adjoining  the 
nj»per  ilorsnl  verteline,  caused  probably  by  a  carious  process 
of  the  lower  clorsal  vertebrae.  Since  the  electric  treatment, 
the  neuralgic  pains  had  not  returned. 


The  electric  pencil,  applied  in  tlie  manner  described,  often 
producer  still  another  favorable  effect.  In  consequence  of  the 
intcniH?  cutaneous  irritiition  which  it  causes,  it  excites,  by  a 
reflex  action,  venous  blee<lings  within  the  cavity  of  the 
I>clvis  (the  pressure,  thus  induced,  probably  occasioning  the 
I'licuomena  exliibited  by  the  sciatic  nerve),  or  else,  in  cases 
where  there  exists  an  impetiginous  tendency,  it  excites,  by 
direct  action,  exantliemutic  developments,  such  a*  boils, 
impetiginoi<l  eczema,  etc.,  with  the  appearance  of  which  the 
neuralgic  symptoms  pass  off.  I  adopted  this  mode  of  treat- 
ment in  the  case  of  an  officer  who,  four  years  liefore  he 
came  tuider  my  care,  had  suffered  a  slight  luemorrhage,  and 
who  now  was  affected  with  a  double  sciatica,  which,  after 
the  hivmorrhoidal  bleeding  which  followed  the  tiiird  electric 
sitting,  immediately  and  permanently  disappearefl. 

CAaE  65. — The  post-revisor,    R.,  fitYy-seven   years  old, 
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from  his  yonth  bad  been  Bnbjected  to  rhenmatlc  attacks, 
which  always  held  on  for  a  long  time,  frequently  for  yean ; 
thns  for  many  years  he  suffered  with  an  exudation  in  the 
tendon  aclulles,  and  also  for  a  long  time  with  a  rheumatic 
inflammation  of  the  eyes,  which  almost  ntterly  destroyed  the 
sight  of  the  left  eye ;  finally,  with  a  swelling  of  the  WTist.  In 
April,  1857,  he  was  attacked  with  sciatica  of  the  left  side, 
whi'eh,  notwithstanding  the  employment  of  cuppings,  pur- 
gatives, and  narcotics,  increased  in  severity,  rendering  a 
sitting  or  recumbent  posture  excessively  painful.  Standing 
and  walking  were  impossible;  in  the  night,  especially,  the 
patient  suffered  fearfully.  Having,  at  the  request  of  Dr. 
Koerte,  %*i8ited  the  patient — May  3, 1857 — I  found  him  with 
his  legs  drawn  up  in  a  cramped  manner  upon  the  abdomen, 
as  every  other  position  increased  his  tortures  to  an  extreme 
degree.  Pressure  upon  the  ischiadicjis  liehind  the  txoclian- 
ter  was  very  painful.  On  the  first  application  of  the  electric 
pencil,  the  pains  immediately  subsided,  and  the  patient 
passed  a  quiet  night.  The  third  sitting — May  7th — com- 
pleted the  cure.  There  then  broke  out  a  severe  itching 
eruption,  of  an  eczematons  character,  which  especiallj 
affected  the  left  leg,  and  continued  for  months  with  greater 
or  less  intensity.  The  patient  is  still  much  subject  to  cata- 
neous  eruptions.  Since  the  treatment,  the  pains  have  not 
returned. 


Sometimes  the  desired  result  is  attained  by  the  milder 
treatment  previously  mentioned,  and  which  consists  in 
transmitting  through  the  affected  nerve,  by  means  of  moist 
electrodes,  an  induced  current  of  moderate  strength,  last- 
ing from  five  to  ten  minutes.  The  mode  of  application  de- 
pends upon  tlie  capacity  of  the  current  to  reduce  directly 
the  irritability  of  the  nerves.  In  consequence  of  the  slight 
pain  which  this  operation  causes,  it  is  well,  in  the  ca^e  of 
very  irritable  patients,  to  give  it  the  first  trial,  though  in 
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eertainty  of  result  it  stands  far  beliind  the  inetliod  already 
described. 

Case  56. — Carl  Maass,  thirty-fonr  years  of  age,  a  joumey- 
num  haker,  short  aiul  thick-set  in  fomi,  previimsly  healthy, 
had  for  the  last  few  years  been  frequently  eul>ject  to  rhcu- 
inatJhni,  and,  about  three  months  before  the  treatment  of  his 
CUM",  had  been  sudilenly  seized  with  an  attack  of  lumbago, 
to  which  wassofin  id^erwnrd  added  a  continuous  pain  in  the 
posterior  and  lateral  jwrtions  of  the  right  tliigh,  extending 
to  the  knee.  The  pains  were  particularly  intense  in  stonny 
weather,  very  severe  at  night ;  and  whenever,  atter  sitting  a 
long  time,  the  patient  stood  up,  tliey  became  so  intense, 
that  he  was  often  obliged  to  support  himself  with  both 
hands  before  he  was  able  to  take  a  step.  Cuppings,  vesi- 
cants, and  Russian  baths,  were  employed  witli  none  or  at 
Ica^t  but  transitory  effect.  The  patient  had  consetjuently 
fuun<]  himself  compelled  to  give  up  his  employment,  which 
was  one  requiring  a  standing  posture.  On  the  19th  of  April, 
ISni.  he  applied  to  me  fi>r  treatment.  lie  complained  of  a 
constant,  j>enetrating  pain,  near  the  tulierofiity  of  the  Uclii- 
um  mljoining  the  point  of  egress  of  the  N.  ischiadicas, 
which  from  evening  to  niidniglit  was  esj>ec!ialiy  severe, 
but  did  not  trouble  him  during  the  morning  hours  ;  it  was 
greatly  intensified  by  pressure.  The  skin  over  the  suffering 
jmrts  was,  when  j'inched,  very  s<^nsitive;  bnt,  on  the  other 
hand,  the  jiressure^jf  the  femur  on  the  cotyloid  cavity  pro- 
dncetl  no  pain ;  the  a]>petitc  was  good,  evacuations  r^ular, 
pulse  normal.  One  of  the  conductors,  having  lieen  applied 
in  combination  with  the  apparatus  of  Stiihrer,  to  tlic  point 
of  egre;<s  of  the  sciatic  nerve,  the  other  beliind  the  capitulum 
fibnljp,  a  current  of  alKmt  ten  minuter'  duration  was  truns- 
uutte<l.  The  patient  was  at  once  able  to  walk  with  niore 
ea«e ;  be  still  went  ujvstairs  laboriously,  but,  by  treading 
carefully,  ho  could  go  down  mthoiit  pain.  The  pains 
continued  till  past  midnight,  and  recurred  again  late  in  the 

following  evening,  thoui^h   with   much   leas  intensity  than 
«i  ' 
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before,  and  toward  niidnigbt  passed  off.  After  the  iiiird 
application  of  induction-electricity,  made  in  a  similar  man- 
■er,  and  for  the  same  length  of  time,  the  sciatica  disappeared, 
and  tlie  patient  returned  from  Spandan  to  Berlin — a  distance 
of  about  two  miles — on  foot,  so  as  to  assure  himself  of  the 
perfect  success  of  tlie  cure. 

Becquerel '  reports  the  follomng  cure  of  a  case  of  neu- 
ralgia 6ni)raorbitalis : 

A  servant-maid,  nineteen  years  of  age,  was  seized  aboat 
the  end  of  August,  1850,  with  a  neuralgia  Bui)raorbitalia 
duplex,  wliich  came  on  daily  about  eleven  o'clock,  and  kept 
increasing  in  intensity  till  two  at  night ;  up  to  four  of  the 
afternoon  it  was  sufficiently  endurable  to  pennit  the  patient 
to  discharge  her  regular  duties,  but  from  live  to  two  at 
night,  it  was  so  intense  that  the  forehead  and  eyelids  suffered 
severe  convulsive  twitchinga,  and  the  patient  screamed  with 
the  pain.  At  two  o'clock  the  pain  began  to  subside,  and  at 
five  ceased  altogether,  permitting  the  patient  to  sleep  till 
eleven,  when  the  attack  renewed  its  fonner  course.  Qui- 
nine, opium,  and  moq^hine,  were  employed  endermatically 
and  otherwise  till  the  end  of  October,  without  assuaging  the 
violence  of  the  attacks  or  lessening  their  duration.  Becque- 
rel at  this  time  brought  electric  treatment  to  the  patient's 
help,  and  for  three  succesaive  days — always  at  one  o'clock — 
applied  an  intermittent  induction  current  of  moderate 
strength,  and  of  ten  to  fifteen  minutes'  duration,  to  the  tem- 
poral and  supraorbital  region.  On  each  occasion  the  attack 
ceased,  and  the  patient  remained  free  from  pain  till  eix 
o'clock.  Becquerel  then  applied  the  treatment  twice  a  day 
— at  one  and  at  six — and  in  ten  days  a  complete  and  per- 
manent cure  was  effected. 

The  following  case  is  especially  interesting,  in  which, 
probably  in  consequence  of  a  periostitis  of  the  metacarpal 
bone  of  the  left  Uiumb,  a  neuralgia  of  the  left  radial  nerve 
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ensued,  which,  prngresaing  grwluallj,  soon  affected  not  only 
the  arm  and  leg  of  the  same  side,  bat  also  proceeded  to  the 
right  arm,  and  %vhich  was  entirely  cured  after  sixteen  applica- 

.tions  of  a  mild  induced  current  across  the  primarily-affected 

ll>on& 

Case  57. — Miss  Murie  S.,  a  nervous  girl  seventeen  years 
of  »ge,  while  jumping  out  of  a  cab  on  November  23,  1862, 
injured,  either  through  the  forcible  opening  of  the  door,  or  in 
consequence  of  her  falling  upon  her  left  arm,  the  ball  of  the 
thumb  of  her  left  hand,  which  soon  became  tender  and  pain- 
ful. Neither  arnica  lotions,  nor  compression  by  means  of  a 
bandage  for  fourteen  days,  alleviated  the  pain,  till  finally  the 
application  of  leeches  and  warm  poultices  relieved  the  pa- 
tient sufficiently  to  enable  her  toward  New  Years  to  walk 
without  carrying  the  arm  in  a  sling.  After  a  few  days, 
however,  perhaps  in  conseijueuce  of  a  cold,  the  pain  reap- 
peared stronger  tlian  before.  Now,  not  only  the  thumb 
began  to  swell,  but  also  the  whole  hand ;  warm  pooltioes 
and  the  repeated  application  of  leeches  failed  to  give  any 
pMief,  the  hand  grew  thicker  and  stiffer;  the  pain  now 
attficked  the  index  and  laidillo  finger,  and  thence  extended 
along  the  arm,  shoulder,  and  back,  into  the  left  leg ;  and 
then  the  right  arm  also  became  painful,  while  the  right  hand 
likewise  was  affected  at  certain  times  with  violent  pains. 

Upon  the  advice  of  Dr.  Kloatsch,  the  patient  consulted 
me  for  the  first  time  on  January  22, 186.3.  As  a  pressure 
upon  the  metacarpal  bone  of  the  thumb  was  felt  very  much 
by  the  patient,  an  induced  and  slightly  painful  current  was 
directed  through  it  by  means  of  wet  conductors.     After  tlie 

'third  application  the  motion  of  the  left  hand  became  easier, 
the  swelling  and  the  pain  diminished,  esj^ecially  the  pain 
felt  in  the  right  arm,  and  that  in  the  left  leg  ceased  entirely. 
The  next  thirteen  applications,  in  which  the  same  method 
was  employed,  sufficed  to  render  the  arm  free  from  pain  by 
the  end  of  the  month  of  February,  and  also  to  fit  the  hand 
for  every  kind  of  manual  labor. 
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The  third  method,  the  treatment  of  neuralgia  by  meant 
of  the  continuous  current,  is  employed  in  such  a  manner 
that  the  positive  pole  is  applied  as  nearly  as  possible  to  the 
centre  (upon  the  nervous  ramification  or  the  nervous  root  in 
neuralgia  of  the  trigeminus,  at  the  cervical  vertebra  near  the 
mastoid  process),  while  the  negative  pole  is  placed  upon  the 
several  painful  points  in  the  course  of  the  ronpective  nerA-ea, 
or,  in  case  such  cannot  be  found,  in  the  vicinity  of  thei>eriph< 
eral  terminations  of  the  nerves,  and  the  current  is  allowed 
to  act  in  this  manner  usually  for  the  period  of  trom  two  to 
five  minutes.  Concerning  the  strength  of  the  current,  from 
6  to  10  elements  are  mostly  sufficient  where  the  trigemiuuD  is 
affected,  while  a  neuralgia  of  the  brachial  nerves  or  of  the 
great  sacro-sciatic  nerve  requires  from  20  to  40  elements,  in 
order  to  obtain  a  deflection  of  the  galvanometer-needle  of  5° 
up  to  20°,  which  is  mostly  sufficient.  The  feeling  of  tension 
in  the  muscles  which  oiien  accompanies  a  neuralgia,  and 
eepecially  sciatica,  is  usually  soon  relieved  through  a  few 
interruptions  by  means  of  the  metallic  current-changer. 
Usually  the  pain  is  already,  after  the  first  application, 
alleviated,  if  the  employment  of  the  current  is  to  be  Bnccea»- 
ful  at  all.  Yet  but  a  few  cases  are  benefited  in  tliree  to  five 
applications;  usually,  the  treatment  must  be  continued  for 
five  or  six  weeks,  in  order  to  remove  all  morbid  symptoms, 
and  it  must  be  borne  in  mind  that,  as  soon  as  the  symptoms 
are  considerably  diminished,  the  last  residues,  the  removal 
of  which  requires  the  longest  time,  disappear  gradually  by 
themselves  imder  the  employment  of  the  proper  treatment. 
According  to  my  opinion,  the  electric  moxa  cures  the  affec- 
tion quicker  than  the  continuous  current ;  the  latter,  how- 
ever, is  much  lees  painful,  and  on  that  account  to  be  pre- 
ferred in  the  treatment  of  irritable  patients ;  the  latter  is 
also  especially  indicated  in  those  not  rare  cases  in  wliich  a 
swelling  of  the  neurilemma  (neuritis),  or  a  periostitis,  is 
the  cause  of  the  disease.  I  prefer  to  employ,  in  the  last 
mentioned  cases,  the  polar  mei/tx/d,  by  applying  the  i>Ofei- 
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tire  oondactor  to  the  inflamed,  the  negative  pole,  how- 
ever, to  any  remote  and  less  tender  spot,  in  order  to  avoid 
every  irritation  of  the  nerve  through  the  negative  elec- 
trode. The  same  metho<l,  namely,  the  application  of  the 
positive  pole  to  the  irritated  place,  with  the  simoltaneoua 
application  of  the  negative  electrode  to  a  more  remote  point, 
is  to  be  employed  in  such  cases  of  tic  douloureux,  etc, 
where  Kemak  found  the  starting-point  of  the  pain  in  one  of 
the  cervical  ganglia  of  the  sympathetic  nerve,  and  which  he 
cured  through  this  method.  We  shall  commmiicate  his  ob- 
servations which  are  published  in  the  Berlin  Klin.  Wocheu- 
achrift  of  1S64,  page  229.  The  manner  of  action  of  the 
continuous  current  in  neuralgia  is  explained  partially 
through  the  irritation  of  the  skin,  partially  through  the 
diminished  excitability  in  consequence  of  the  long-lasting 
influence ;  in  those  eases,  finally,  in  which  the  neuralgia 
is  caused  by  liypenomia  and  swelling  of  the  neurilemma 
or  by  an  irritation  of  the  syiapathetic  ganglia,  through  the 
removal  of  the  existing  anatomical  changes.' 

C.\SE  58. — Mrs.  D.,  aged  fit^y-four  years,  midwife,  after 
having  assisted  for  several  days  in  succession  in  some  difficult 
confinements,  experienced  a  violent  pain  beginning  between 
tlio  tifth  and  seventh  doMal  vertebne,  and  extending  thence 
to  the  right  and  anterior  parts  in  the  course  of  the  corre- 
sponding ribs.  The  p:iin,  which  prevented  a  complete 
inspiration,  rendered  the  erect  position  of  the  body  diflicult, 
and  only  ceased  in  the  niglit  when  the  patient  kept  perfectly 
quiet.  It  had  already  lasted  for  three  weeks,  during  which 
perio<l  neither  cups  applied  to  the  back,  nor  embrocations  of 
chloroform,  gave  any  relief  when  she  desired  my  aid  for  the 
removal  of  an  intercostal  neuralgia.  After  the  first  applica- 
tion, btsting  in  all  from  five  to  six  minutes,  in  which  I  ap- 
plied the  small  conductor  connected  with  tie  copper  pole, 
•ucceesively  to  the  central  places  of  exit  of  the  fifth,  sixth, 
tad  seventh  intercostal  nerves,  and  kept  in  the  same  man- 
■Bcmak's  Oitaljnia  EffecU. 
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ner  the  zinc  pole  at  the  correapondiug  Intercostal  spaces 
near  the  Btemum,  a  decided  mitigation  of  the  pain  immedi- 
ately easued,  and  the  treatmeut  terminated  succedsfullj  after 
the  third  application,  on  the  7th  of  Februarj'. 

Cask  59.  —  Our  revered  colleague,  Privy-Cooncillor 
Wilm,  aged  fortj-one  years,  was  taken  sick  at  the  end  of  Sep- 
tember, 1865,  in  con6e<iuence  of  a  severe  cold,  with  the  usual 
symptoms  of  an  occipital  neuralgia.  The  pains  occupied 
the  entire  occiput,  and  thence  radiated  toward  the  temporal 
region.  The  attacks  happened  at  irregular  periods,  begin- 
ning frequentl}'  in  the  evening,  lasting  during  a  part  of  the 
night,  and  preventing  the  patient  from  sleeping.  As  reflex 
symptoms,  spasms  appcjired  in  the  muscles  of  the  face,  ueck, 
and  arm.  The  points  of  Yalleix,  tender  upon  pressure, 
were  proved  especially  plainly  in  this  case.  Alter  the  usual 
remedies,  such  as  the  iodide  of  potass,  quinine,  flying  vesi 
catories  and  warm  baths,  were  administered  in  vain  during 
the  months  of  October  and  November,  the  continuous  cur- 
rent was  employed  a*  the  teginning  of  December.  Fifteen 
applications  sufficed  entirely  to  remove  tiie  disease,  which 
had  weakened  very  much  the  strength  of  the  patient,  in 
consequence  of  its  intensity,  long  <lurability,  and  the  want 
of  sleep  produced  by  it  for  weeks.  In  this  case,  the  pol&r 
method  was  used,  so  that  the  positive  pole  was  placed  upon 
the  painful  points,  and  the  negative  pole  upon  the  lateral 
cervical  region.  The  first  application  was  foUowetl  by  a 
quiet  and  refreshing  sleep,  while  tlie  spasms  were  oonsider- 
abl}'  diminished. 

Reraak  reports,  in  his  Galvano-Therapeutics  (page  442), 
the  following  case : 

Ferdinand  R.,  a  farmer,  after  having  contracted  a  cold, 
was,  in  the  beginning  of  the  year  1855,  attacked  with  sciatica 
which  defied  all  known  remedies,  and  finally,  in  the  month 
of  August,  1856,  compelled  the  physicians  to  recommeud  to 
him  a  trip  to  Toplitz.  As  the  pain  became  unbearable  oa 
the  way  to  Berlin,  the  patient  appUed  to  Dr.  Remak  for 
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advice.  Tlie  paroxysms  were  strongest  inomings  and  even- 
ings, and  alec  while  tlie  patient  was  sitting,  so  that  he  was 
obliged  to  take  his  dinner  partially  while  standing.  He 
limped  while  walking,  as  lie  stepped  on  liis  toes  on  account 
of  a  secondary  contraction  of  the  flexor  muscles  of  the  thigh. 
Presjiure  if(K)n  the  trunk  of  the  saero-sciatic  ner^'e  c^iused 
violent  pain.  From  the  23th  to  the  29th  of  August,  and 
therefore  for  five  consecutive  days,  electric  currents,  genera- 
ted in  a  batter}'  containing  from  25  to  30  Daniell's  elements, 
were  passed  along  the  course  of  the  nerves  down  to  the 
external  angle  for  4  to  5  minutes  each  time,  which  relieved  the 
patient  so  much  that  he  gave  up  the  journey  and  returned  to 
his  home. 

Case  CO. — Miss  C.  B.,  from  Rostock,  aged  twenty  years, 
Dntnicted  a  sciatica  of  the  right  side,  in  consequence  of 
rer-exertion  in  climbing  mountains  during  the  eatamenia, 
which  did  not  yield,  in  spite  of  the  emplo^Tuent  of  every 
imaginable  remedy.  Everj*  attempt  to  walk  caused  pains  in 
the  hip,  which,  afVer  continued  walking,  extended  to  the 
knee,  and  thence  soon  after  to  the  external  ankle.  After 
standing  for  a  long  time,  a  feeling  of  weight  and  numbness  en- 
sued in  the  right  leg,  wliicli,  while  lying  on  her  back,  was  fre- 
quently followed  by  sipimtaueous  pain.  The  eatamenia  were 
regular.  At  the  examination  made  on  the  12th  of  April, 
1866,  no  tender  jwints  eoul<l  be  found  along  the  course  of 
tlie  nerve,  only  a  pressure  upim  the  parta  next  to  the  second 
and  tliinl  sacral  vertebrse  was  painful,  and  produced,  when 
long  continued,  a  slight  pain,  corresponding  to  the  course 
of  the  nerve  down  to  the  knee.  To  this  spot  the  copper- 
pole  was  fixed,  while  the  zinc-pole  was  attached  to  some 
place  in  the  vicinity  of  the  spine.  The  patient  improved 
perceptibly  after  a  few  applications,  yet,  not  until  after 
forty-nine  applications  did  recovery  take  place,  which,  how- 
ler, was  BO  complete,  that,  as  I  was  afterward  informed,  she 
eould  gratlually  make  tlie  greatest  journeys  without  any 
difficulty. 
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The  following  is  an  instructi  ve  case  of  nenralgia  of  the 
cervico-bracbial  plexus,  in  conseqaence  of  netiriti^,  copied 
from  M.  Rosenthal's  Electro-Therapeutics : 

Th.  Schreiber,  an  old  Bervunt,  twenty-«even  yean  old, 
perceived  in  November,  1802,  after  having  washed  in  cold 
water,  a  sharp  pain  in  the  right  liand,  which,  litfwcver,  did 
not  prevent  her  performing  her  iiccustoiried  kitchen-work 
until  the  end  of  January,  1863,  at  which  time  the  pain,  becom 
ing  more  fre<juent  and  violent,  and  tspreading  from  the  neck 
over  the  ann,  together  with  spasms  of  the  flexor  muscle*  of 
the  tingere,  rendered  her  right  hand  entirely  imfit  for  ever}* 
kind  of  work.  Pressure  upon  the  spinous  process**  pro- 
duced pain  of  the  cervical  verte1»ne  from  the  sixth  upward, 
wliile  a  swelling  of  the  right  half  of  the  neck  could  Imj 
plainly  {xjrceived.  Pressure  in  the  supraclavicuhir  region 
upon  the  brachial  plexns  of  the  same  side  also  cause<l  violent 
pain.  Besides  one  painful  point  in  the  lower  third  of  the 
deltoid  muscle,  there  was  also  a  large  number  of  points 
douloureux  ahmg  the  median,  nulial,  an<l  ulnar  nerve,  from 
the  shoulder  d<jwn  to  the  ball  of  the  thumb.  The  patient 
designated  several  of  these  points  as  the  seat  of  severe  i)ain. 
After  each  paroxysm,  a  violent  reflex  spasm  of  the  flexors 
of  the  carpus  and  Angers  set  in,  and  the  spasmodically  closed 
hand  could  not  be  opened  even  with  the  use  of  force.  After 
six  to  eight  hours,  gradnally  first  the  outer  and  then  the 
inner  fingers  relaxed.  In  this  case  there  was,  undoubted- 
ly, an  inflauuuatory  swelling  of  the  soft  parts  of  the  right 
half  of  the  neck,  caused  by  the  long-continued  irritation  of 
cold,  which  alw;  j)ri>bnbly  attacked  the  neurilemma  of  the 
brachial  plexus.  As  large  doses  of  q\iinine,  voratrine  oint- 
ment, and  moq)hine  injections,  had  not  prevcnte<l  a  return 
of  the  painful  paro.xygms  and  spasms,  as  warm  baths  had 
quieted  the  cramps  but  for  a  few  hours,  and  as  fannlization 
of  the  antagonistic  muscles  rei)eated  eight  times  had  caused 
a  transient  and  painful  stretching  of  the  fingers,  witliout, 
however,  producing  any  lasting  result,  Itoseuthol  proceeded 
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to  employ  the  continuous  current,  by  leading  stable  plexna- 
nerve-ctuTent8  of  eight  and  afterward  of  twenty  of  Daniell's 
elements  through  the  affected  extremity.  On  the  morning 
after  the  third  eeeeion,  the  patient  was,  for  the  first  time  in 
two  montlis,  able  to  use  her  right  hand  in  combing  her  hair. 
Of  the  painful  point*,  one  situated  on  the  radial  nerve  be- 
tween the  supinator  longus  and  the  brachialis  anticus,  two, 
placed  in  the  median  and  ulnar  nerves  about  an  incli  above 
the  wrist-joint,  resisted  longest  tlie  influence  of  galvaniza- 
tion. After  fourteen  applications,  the  neuralgia  was  r©- 
movc<l  from  all  points.  The  spasms  of  the  flexor  mus<"le<} 
did  not  a]>pear  during  tlie  galvanic  treatment,  so  that,  at  the 
begiiniing  of  April,  slic  was  enabled  to  reenter  upon  the  dis- 
cliargo  of  her  usual  duties. 

Alter  she  had  enjoyed  [Perfect  health  till  the  middle  of 
JTovenibor,  the  wime  symptoms  reappeare<l,  in  consequence 
of  the  &amo  cause ;  namely,  her  washing  again  for  several 
houre  with  cold  water.  The  examination  made  at  the  end 
of  November  showed  the  symptoms  to  be  exactly  the  same 
as  in  the  first  attack,  except  that  the  spasms  were  more 
severe,  and  usually  existed  for  more  than  twenty-four  hours. 
The  methodical  use  of  the  tepid  and  steam  bath,  as  well  as 
the  employment  of  the  continuous  current,  produced  no 
change  fur  the  better  during  the  first  fourteen  days.  Then 
the  inflammatory  symptoms  disappeared,  the  paroxysms 
aesumed  a  milder  fonu,  and  the  patient  felt  easier  after  each 
application,  altliough  twenty  applications  were  necessary  to 
remove  all  the  painful  points. 

Case  61. — Mrs.  A.,  twenty-eight  years  of  age,  a  healthy, 
Btrong  blonde,  had  already  in  March,  1866,  while  nursing 
her  third  child,  experienced  frequently  a  feeling  of  weight 
wid  numbness  in  the  thmnb  and  first  three  fingers  of  the  left 
hand.  Having,  in  the  month  of  Juno  of  the  same  year,  loet 
two  children  with  the  cholera,  the  morbid  sensation  increased 
in  violence,  and  was  soon  fallowed  by  a  disturbance  of  the 
motor  power,  so  that  the  hand  when  semiflexed  could  not 
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be  o]>,tied  without  great  pain.  Especially  in  the  morning, 
the  hand  was  closed  spaetuodically,  no  relaxation  ensuing 
until  some  time  in  the  course  of  the  day.  The  patiunt  in 
the  mean  time  having  again  been  delivered,  and  al*o  nursing 
the  child  herself,  the  evil  increased  every  day  in  spite  of  all 
remedies  (narcotic  embrocations,  baths,  etc.),  until  the  13th 
of  August,  1867,  when  the  patient  waa  advised  by  Dr. 
Wolff  to  seek  my  aid.  The  hand  was  half  shut ;  every  at- 
tempt to  open  it  caused  the  most  violent  pain.  Besides  the 
sensation  of  numbness,  the  patient  experience<l  a  feeling  aa 
if  scalded,  especially  in  the  middle  fingers,  while  anaesthesia 
predominated  more  in  the  thumb  and  index-finger.  The  arm 
was  thicker  above  the  wTist-joint,  and  the  median  nerve  per- 
cejjtibly  swollen  to  the  extent  i»f  tlirec-(^uarter8  of  an  inch, 
which  proved  beyond  doubt  a  neuritis  of  the  median  nerve. 
The  conductor  c<mnected  with  the  jx>8itive  pole  being  applied 
to  this  sjmt,  and  tlie  other  connected  with  the  negative  pole 
placed  upon  the  aneesthetic  fingers,  a  stable  current  of  twenty 
elements  was  piujsed  for  alwut  five  minutes.  Having  bt*en 
obliged,  on  account  of  n  journey,  to  interrupt  the  treatment 
after  ten  applications  (August  23d),  tlie  pain  had  been  di- 
minished very  umch  when  trying  to  straighten  the  hand, 
which  now  at  times  opened  spontaneously.  The  swelling 
of  the  arm  and  the  pain  produced  by  pressure  upon  the 
median  nerve  were  1c*b;  the  thumb  was  entirely  and  the 
ring-finger  tolerably  free  from  pain. 

I  saw  the  patient  again  on  the  10th  of  Noverober.  She 
had  continued  to  improve  ;  the  tendcniess  of  the  median 
nerve,  especially  across  the  wrist-joint,  and  the  swelling  ex- 
isting there  before,  had  entirely  disappeared  upon  the  use 
of  the  iod.  of  pot.  ointment.  As,  however,  the  spasm  of 
the  hand,  alfliougli  less  severe,  still  continued,  and  the  ab- 
normal sensations  in  the  index  and  middle  finger  albo 
existed,  I  tried  to  find  a  second  point  douloureux  ;  which 
I  soon  discovered  in  the  8hai)e  of  a  tender  swelling  of 
«bout  half  an  inch,  ut  the  junction  of  the  up|>er  and  mid* 
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die  third  of  the  humerus.  For  this  swelling  the  same  treatp 
ment  was  employed,  with  apparently  so  good  rcoults,  that 
the  patient,  after  fourteen  applications,  considered  hereelf 
fiiUv  cured  on  December  5th,  and  she  discontinued  the  treat- 
ment against  my  wish,  as  the  swelling  was  not  yet  entire- 
ly removed.  She  put  herself  again  imder  my  care.  The 
abnormal  sensations  had  not  retui-ned,  but  the  hand,  and 
especially  the  index-finger,  was  spasmodically  closed  every 
morning  until  10  a.  m.  A  few  more  applications  sufficed 
to  relieve  her  entirely. 

The  following  case  of  tic  douloureux  cured  by  means  of 
the  continuous  current  is  reported  by  Komak  : 

A  woman  aged  thirty -six  years,  of  healthy  exterior,  who 
was  married  ten  years  since,  but  without  children,  observed 
for  the  last  twelve  years  tliat  the  right  lialf  of  her  face  was 
very  sensible  while  washing  it,  and  that  spasms  followed 
upon  her  face  being  touched.  She  thus  continued  for  six 
years,  when  she  felt,  while  walidng  on  the  street  one 
day  in  the  summer  of  1850,  as  if  she  had  been  struck 
with  a  club  on  the  right  side  of  her  head.  Upon  looking 
round,  she  was  astonished  to  find  nobody  near  her.  Since 
this  occurrence,  a  vcrj-  violent  pain  set  in,  which  usually 
originated  at  the  frontal  bone,  shooting  back  into  the  inte- 
rior of  the  head,  affecting  the  lower  and  upper  margin  of 
the  orbital  cavity,  the  right  half  of  the  tongue,  the  maadl- 
lary  bones  and  teeth,  affecting  all  the  parts  supplied  by 
the  trigeminal  nerve  at  once,  or  attacking  them  consecu- 
tively, for  the  last  six  years,  so  that  she  was  but  for  a  few  in- 
tervals free  from  pain  so  as  to  be  able  to  sleep.  On  the  lajst 
time  the  pain  had  increased  to  such  a  d^;ree,  that  she  had 
hardly  any  rest  even  for  a  few  minutes.  The  slightest  touch 
on  the  right  cheek,  for  instance,  with  a  handkerchief,  or  a 
movement  of  the  mouth  while  eating  or  speaking,  produced 
a  violent  paroxysm  of  pain.  After  a  few  applications,  Ro- 
mak  discovered  that  the  spasm  and  pain  ceased  for  many 
teoonds  aa  soon  as  he  pressed  the  finger  upon  the  aecoad 
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transverse  process  of  the  correpponding  right  side,  but  the 
pain  reappeared  as  soon  as  the  finger  relaxed  or  did  not 
press  upon  one  exactly-defined  spot,  against  wliicli  Hemak 
directed  the  treatment  with  considerable  success  from  the 
5th  of  March  until  April,  when  he  wa*  taken  sick  lumself. 

Li  the  month  of  June,  the  patient  again  appeared  at  his 
office,  c<.>mplaining  of  unbearable  pain,  and  again  the  same 
treatment  was  followed  by  a  daily  increasing  improvement. 
Hemak  also,  in  July,  discovered  that  from  the  same  spot 
were  protluced  diplegia}-  contractiorM  in  all  the  muscles  of 
the  right  arm  and  hand,  find  that,  consenuently,  the  me- 
dulla Bpinalis  ccrvicalis  of  the  right  side  existed  in  a  state 
of  increased  excitability :  one  more  reason  for  persevering  in 
the  same  kind  of  treatment.  At^er  this  had  been  done  en- 
ergetically for  several  weeks,  the  paroxysms  of  pain  and 
spasm — ceasing  entirely  after  each  aj)i>Hcation — decreased 
day  by  day  in  strength  and  duration  until  they  nearly  dis- 
appeared in  the  beginning  of  Aogust.  Kemak  saw  the 
patient  again  in  August,  1862,  and  in  May,  1864.  She 
was,  and  remained  cured. 


4.  The  oonstajjt  oaltakio  cpreknt  of  a  chain  (for 
instance,  of  a  Pulvermacher's  or  Marie  Davy's,  etc.)  is  em- 
ployed by  Hiffelsheim '  not  only  at  stated  times,  but  also 
daily  and  nightly  for  weeks  and  months  (unices  particular 
reasons  ciuise  a  temporary  interruption),  in  such  a  manner, 
tliat  the  chain,  njoistened  with  vinegar,  is  applied  accord- 
ing to  the  seat  of  the  pain,  to  the  forehead,  chest,  hip,  etc. 

We  copy  the  following  observations  from  the  "  AnnaleB 
de  l'filectricit6,"  pages  27!)  and  281 : 

Mrs.  F.,  aged  fifty  years,  suffere<l,  twelve  years  ago,  from 
a  sciatica  of  the  right  aide,  lasting  for  six  months.     Fourteen 

■Annale*  de  I'ltotrieiU  m«<lio«le,  18«0-'ei.    Allg.  Wienw,  Med.  Zdtaiig, 
1M6,N'a»-19. 
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days  ago,  an  attack  ensued  •whicli,  beginiiinp  at  the  hip, 
gradually  extended  to  the  heel,  and  increased  so  macb  in 
violence,  that  she  was  prevented  from  walking  or  standing, 
while  turning  in  bed  became  very  painful.  Iliffelsheim 
began  the  treatment  on  the  27th  of  July,  1S67,  by  moijitening  a 
chain,  conEisting  of  40  elements,  with  equal  parte  of  vinegar 
and  water,  and  then  placuig  it  spinilly  around  tlie  thigh. 
On  the  next  morning,  the  patient  declared  she  had  slept 
better,  the  pain  in  the  tlugh  had  diminished,  in  consequence 
of  which  she  could  turn  easier  in  bed.  On  August  1st,  pain 
existed  oiJy  in  the  region  of  the  calf;  the  patient  slept  well 
and  sat  up  in  bed.  On  August  2d  she  was  able  to  walk. 
On  the  5th,  after  a  storm,  she  felt  pain  near  the  malleolus, 
which,  however,  disappeared  the  following  day.  On  the 
18th  the  patient  was  discharged  cured. 

L.,  twenty-two  years  of  age,  a  lady  V  maid,  delicate  and 
nervous,  was  received  into  the  Charit^on  the  18th  of  August, 
while  suffering  from  typhus.  Four  weeks  aftenvard,  hav- 
ing hardly  become  convalescent,  she  was  taken  with  a  very 
violent  neuralgia  of  the  trigeminus,  which  extended  over 
the  head  and  face.  The  head  was  so  tender  that  she  could 
neither  raise  it,  nor  shut  the  eye?.  Chewing  and  speaking  were 
equally  impeded.  After  four  days,  the  neuralgia  was  com- 
plicated with  drawing  pain  in  the  ears  and  teeth.  On  the 
25th  of  September  she  came  under  the  treatment  of  Dr.  Ilif- 
felslieim,  who  found  the  following  symptoms :  the  highest  de- 
gree of  insomnolence,  no  appetite,  fever  at  5  r.  m.  Pressure 
ojwn  the  points  of  exit  of  all  the  nerves  supplying  the  bead 
and  face  was  equally  painful.  A  chain  of  24  element*,  dipped 
int<i  an  equal  mixture  of  vin^ar  and  water,  was  led  from  the 
riglit  temporal  region,  across  the  cheek  to  the  chin,  a  moist- 
ened compress  having  been  placed  beneath  it.  The  patient 
■lept  for  an  hour  during  the  night.  On  the  next  day,  little 
tbaiige  had  taken  place,  but  in  the  moming  of  the  27th  the 
pun  l>ecaine  tolerable ;  the  pain,  however,  jumped  from  one 
place  to  another,  now  from  the  right  to  the  loft  aide,  now 
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from  the  temporal  to  the  frontal  region.  For  these  symp- 
toms, H.  applied  the  chain  to  the  several  painful  regions  for 
twelve  homvi  in  succession.  On  the  30th  the  patient  had 
one  more  violent  attack  in  the  teeth.  On  the  2d  of  Octo- 
ber a  general  improvement  took  place.  The  violent  parox- 
ysms and  the  perforating  pain  at  the  bottom  of  the  orbital 
cavities  had  ceased.  On  the  3d  of  October  she  considered 
herself  cured,  the  chain  was  remove<l,  and  the  patient  was 
dismissed  after  the  administration  of  tonics  for  a  few  days, 
for  the  purpose  of  strengthening  her  general  health. 

The  long  duration  of  the  treatment  usually  required  by 
this  method,  as  well  ae  the  metastasis  of  the  pain  from  one 
nerve  to  another,  indicates,  with  regard  to  the  discurssed 
methods,  the  use  of  the  constant  galvanic  current  only  in 
tuch  Gases  ichere  mural^io  pains  affect  nervous  individuals 
gimvltanrouslij  in  many  nerves,  or  where  the  pain  fre- 
quently changes  its  pljice. 


B.  Anauthesia. 

Ih  au-Esthesta  op  pkripheral  ORionf  happening  to  the 
nerves  of  the  skin  in  consequence  of  over-irritation  or  de- 
pression (influence  of  a  very  cold  temperature),  or  in  conse- 
quence of  primary  spaanis  of  the  arteries,'  or  on  account 
of  rheumatic  influence,  or  by  means  of  a  long-continued 
pressure,  etc.,  as  well  as  in  anaesthesia  following  hysteria, 
where  it  is  caused  by  a  changed  nutrition  of  the  peripheral 
nerves ;  finally,  in  anreetheeia  of  the  nerves  of  special  sense, 
which  is  produced  by  similar  causes,  also,  by  inactivity  or 
want  of  exercise,  a  cure  may  be  expected  tlirongh  the  elec- 
tric current,  as  the  reproduction  i^f  the  nervee  of  specuU 
and  general  sense  is  heightened  through  the  increased 
supply  of  blood.  In  anteathesia  caused  by  a  lesion,  or  sec- 
tion of  the  nerve,  electricity  cannot  give  any  relief,  onlen 

'  See  Vothnagel,  DeuUebes  Arobir  Tiir  kliniieha  Medicin.    B«nd  U.,  Beft 
IL,I*geK6.«<«9. 
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a  union  of  tlie  injured  nerve-ends  hns  taker  place  by  a 
reproduction  of  the  nervous  fibres — a  fact  the  microscopic 
proof  of  which  occurrence,  Steinriick  first,'  and  afterward 
Brown-S^uard,  have  fiiniished. 

As  s<x)n  as  tlie  nerve-fibres  have  united,  the  irritability 
of  the  respective  nerves  returns ;  the  power  of  motion,  how- 
ever, is  still  absent,  the  restitution  of  which  is  accomplished 
bj  locidly  stimulating  means,  and  especially  by  the  employ- 
ment of  the  electric  current.  No  time  can  be  deteniiined 
during  which  a  regeneration  of  the  power  of  sensation  after 
peripheral  lesions  is  possible.  It  varies  from  four  weeks  to 
three  or  four  j'ears,  and  never  takes  place  in  those  cases  in 
which  the  cicatrix  consists  exclusively  of  fibro-cellnlar  tissue 
fol]owe<J  by  no  restoration  of  the  ner\'e-fibres. 

In  anaesthesia  of  central  obioix,  however,  the  periph- 
eral employment  of  the  current  is  of  no  use  nntil  after  the 
removal  of  the  central  cause,  which,  as  will  l>e  shown  in  the 
chapter  on  paralysis,  is  frequently  accomplished  through  the 
oeDtral  einplovment  of  the  current. 

It  is  imjKirtaut  to  distinguish  between  cutaneous  and 
muscular  anresthesia  (anajstheaia  cutanea  et  muscnlaris), 
both  of  which  may  occur  simultaneously,  or  one  after  the 
other.  In  the  fonner,  the  patient  is  insensible  to  touch 
or  pain,  and  is  unable  to  keep  the  lightest  substance  in 
his  hands ;  neither  can  he  determine  the  probable  weight 
of  a  body — in  tlie  latter  case,  however,  the  patient  suffering 
from  muscular  antcsthesia  feels  the  touch  or  pain,  but  the 
grasp  of  his  hand  is  powerless ;  he  cannot  hold  even  the 
slightest  body  unless  he  fi.xes  it  with  his  eyes,  while  those 
rafiering  exclusively  fi-om  cutaneous  ansesthesia  may  weigh 
the  gravity  of  a  body  with  the  affected  hand,  but  are  insen- 
sible to  the  superficial  or  deep  touch,  and  unable  to  deter- 
mine the  temperature  of  the  substance  in  contact  with  the 
ddn.  On  the  other  hand,  it  is  necessary  to  distinguish  be- 
tween anssthesia  (insensibility  against  an  impression  caused 

'  8m  bU  DlMcrUtio  inaugiinktii)  de  aerroram  generatioD«.     B«rol,  ISSS. 
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by  the  special  sense  against  external  contact),  and  analgeeia 
(insensibility  against  pain),  a  difference  caused  probably 
by  a  diminished  sensibility  of  the  superficial  layers  of  the 
skin,  while  the  deeper  ones  may  retain  the  normal  amount, 
or  vice  versa. — In  order  to  form  a  correct  opinion  of  the 
degree  of  diminished  sensibility,  it  is  of  the  greatest  impor- 
tance to  know  the  normal  amount  of  sensibility,  wliicb  has 
been  ascertained  most  carefully  by  E.  H.  Weber,'  with  regard 
to  the  sense  of  touch  and  the  power  of  perceiving  warmth. 
He  found  that  the  clearness  and  keenness  of  the  sonso  of 
touch  varied  considerably  in  various  parts  of  the  skin:  thus 
two  points  of  the  compass,  applied  to  the  tip  of  the  tongne, 
could  be  distinguished  as  two  separate  impressions  at  the 
distance  of  i'",  while  the  palmar  surface  of  the  last  phtilanx 
of  a  finger  required  a  distance  of  1'",  the  skin  over  the  back 
and  anterior  part  of  the  thigh,  a  distance  of  30'".  In  the 
face,  the  acuteness  of  sensation  is  the  less,  the  farther  the 
part  is  from  the  mouth  and  the  median  line.  The  chin  and 
external  surface  of  the  lips  are  provided  with  a  remarkably 
fine  sensitiveness.  Concerning  the  perception  of  ta^tf,  the 
experiments  of  A.  Klaatsch  and  A.  Stich  '  prove  that  only  a 
small  portion  of  alx)ut  2'",  extcndmg  around  the  tongne  at 
its  margin  as  well  as  its  root  and  posterior  third,  and  finally 
a  part  of  the  soft  palate  transmit  the  taste. 

We  refer,  witli  regard  to  the  cure  of  ana?sthesia  generally, 
to  pages  141,  154,  and  165 ;  the  following  points,  however, 
are  to  l>e  borne  in  mind :  1.  Where  the  deeper  layers  of  the 
skin,  or  the  muscles,  are  in  a  state  of  antesthesia,  the  skin  is 
moistened  before  tlie  brush  is  applied.  2.  With  the  gradual 
retnni  of  sensibility,  the  strength  of  the  exciting  current  is 
also  gradually  diminished.  3,  Wliere  anisstliesia  exists 
along  with  other  disturbances  of  nervous  function,  whether 


'  D«  pnliu,  rccorptione,  andittt  et  taoto.  AnooUtioiiet  uutomica  et  ph/«to> 
logicte.     Liptiie,  1834. 

*  Ceb«r  die  Owchmaoks-Vannittelang,  Tircbow't  Arcbir,  Band  xir.,  Ocfk  iO., 
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by|>crre.<thcsi'ft  or  motor  paralysis,  the  ansesthcsia  is  first  to  lie 

re.'ite<1,  tlie  removal  of  which  (rce  Case  45,  and  Dnehenne's 

case,  page  205)  is  frequently  followed  by  a  spontaneous  dis- 

.■ppearance  of  all  the  other  symptoms  of  ahnornuil  irritation, 
or  depression  of  nerve-power.  4.  In  anjesthe.-iii  existing  in 
consequence  of  a  lesion  or  section  of  nerves,  the  treatment 
by  electricity  is  never  befrun  sooner  than  four  weeks  after 
the  accident,  as  this  is  the  shortest  period  during  which  the 
entirely  severed  nerves  will  be  reunited.  6.  Generally  in 
aniEsthesia  follo\ving  a  peripheral  cause,  the  intoriuittent 
current  will  give  a  more  favorable  rt«ult — if  it  is  desired  to 
ernjdoy  the  constant  current,  it  is  best  applie<l  in  such  a 
mtuiner  that  the  negative  conductor  is  placed  upon  the  anres- 
thetic  portion  of  the  skin,  and  the  positive  upon  the  respec- 
tive nervous  trunk ;  which  being  done,  the  latter  is,  with  a 
Blow  kind  of  stroking  motion,  moved  to  the  former.  6. 
Ame^tlicsirt  from  neuritis  usually  disappears  without   any 

f  local  treatment,  through  the  galvanization  of  the  nerves. 

Cask  62. — Albert  ]Mohricke,  machinist,  thirty-eight  years 
of  age,  found  at  the  beginning  of  May,  while  awaking  during 
the  night,  that  his  right  arm,  which  had  been  hanging 
over  the  back  of  a  chair  on  his  bed,  was  paralyzed  from  the 
shoulder  down  to  the  hand,  motionless,  benumbed,  and  pain- 
ful. The  paralysis  ai)peared  the  same  night,  soon  after  the 
arm  had  been  placed  in  a  proper  position,  but  he  noticed 
the  following  morning  that  the  iJnar  side  of  his  forearm 
and  hand  was  antcsthetio  to  such  a  degree  that  neither  the 
prick  of  a  needle,  nor  a  red-hot  coal  falling  upon  it,  produced 
the  slightest  pain,  and  that  the  involuntary  motion  of  the 
last  three  fingers  was  made  but  imperfectly. 

Aft«r  the  long  (•"Oitiiiuwl  and  useless  employment  of  an 
irritating  liniment,  the  patient  was  placed  under  my  care  by 
Dr.  Carl  Hoffmann,  for  the  pur|>ose  of  being  treated  by 
electricity.  On  examining  the  patient  on  the  lOth  of  June, 
I  found  the  ulnar  side  of  the  fore«nn  <il)9ohitely  insensible  to 
the  prick  of  a  needle ;  the  same  state  existed  on  the  dorsal, 
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palmar,  and  lateral  surfaces  of  tlie  little  and  ring-fingors,  i 
the  ulnar  side  of  the  index  finger.  Mnliricke  pompluined  of 
a  sensation  of  cold,  numbnci^s,  and  weiglit  in  the  paralyzed 
parts ;  the  temperature  of  the  linml  wiw  perceptildj  rednced, 
the  paralyzed  muscles  of  the  liand,  esi>e<Midly  t)ie  inter«j»- 
Beous  muscles,  began  to  be  atrophie<l.  We  had  evidently  to 
do  with  an  anaesthesia  of  the  {)rineipal  trunks  of  the  uhiiir 
nerve,  and,  as  a  consequence,  with  a  paralysis  and  atrophy  of 
the  interosseous,  abductor,  and  opponene  digiti,  and  accord- 
ingly we  faradized  the  ansesthetic  portions  of  the  skin  and 
the  atrophied  muscles.  Tlie  re.4ult  was  satisfactory  throoglj' 
out.  The  patient  had  already,  alter  the  fifth  employment  of 
the  ap[>nratiis,  a  clear,  although  still  hennmbed  feeling,  on 
touching  the  formerly  antesthetic  jwrtions  of  skin.  At  the 
same  time,  the  temperature  increased,  while  the  motion  of 
the  fingere  also  became  easier.  In  this  case  it  was  in- 
teresting to  observe  the  retnni  of  sensibility  progre-s  from 
the  peripheral  borders  toward  the  centre.  Tims  the  \mat6 
of  the  fingers  and  the  midiUe  of  the  forearm  had  alrea<ly 
recovered  their  sensibility,  while  those  portions  of  the  skin 
situated  over  the  inferior  part  of  the  ulna  and  metacar]>al 
bone  of  the  little  finger  were  still  void  of  sensibility.  AAer 
tweh'e  applications,  the  annesthesia,  togetlier  with  all  its 
consecutive  symptoms,  was  entirely  removed. 

Case  63. — Mrs.  Charlotte  Schulz,  aged  forty-three  years, 
always  healthy,  and  with  normal  catameniu,  C(intracte<l  while 
washing,  in  the  month  of  November,  1850,  n  severe  coM 
Neuralgic  pains  affected  the  neck  and  right  arm,  which  were 
followed  afterward  by  complete  paralysis  of  these  parts.  The 
patient,  after  having  used  various  internal  and  external  rem- 
edies, cAine,  in  tlie  month  of  May,  to  Professor  Romberg's 
clinic.  At  that  time,  the  arm  had  again  become  movable, 
but  she  now  complained  of  a  feeling  of  numbnesd  and  inaea- 
sibility  in  the  right  cheek.  A  closer  examination,  by  the  in- 
troduction of  needles,  showed  the  insensibility  to  exist  in 
the  skin  over  the  temporal  region,  the  upper  eyelid,  the 
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frontnl  region,  in  the  tongne,  in  the  floor  of  the  mouth,  in 
llie  pums  the  lower  lip,  in  the  skin  covering  the  right  half 
of  the  face,  as  well  as  in  the  skin  of  the  posterior  portion 
of  the  head  and  neck,  while  the  mucous  membrane  of  the 

'nose  on  the  same  side  was  sensible  to  a  certain  although 
diminished  degree.  This  consequently  proved  to  be  a  com- 
plete antesthesia  of  the  first  and  third  branch  of  the  trigemi- 
nus, and  also  of  the  occipital  and  subcutaneous  nerves  of 
the  posterior  branches  of  the  first  four  cervical  nerves,  to- 
gether with  an  infonipletc  anrosthcsia  of  the  second  branch 
of  the  trigeminus.  Headache  was  not  present,  but  fre- 
quently a  painful  burning  sensation  was  felt  in  the  right  eye 
und  in  the  mouth.  The  seat  of  the  disease,  therefore,  had  to 
be  sought  for  in  the  common  place  of  origin  of  the  upper 
cervical  nerves,  and  of  the  trigeminus  at  the  superior  cervi- 
cal portion  of  the  spinal  marrow.  Cups  were  applied  to  the 
n«ek,  followed  by  iodine  ointment,  iwK  of  pot.  was  adminis- 
tered internally,  and  warm  baths  afterward  ordered. 

This  treatment  was  continued  till  August  2d,  when  the 
Mwesthesia  of  the  right  side  of  the  face  had  disappeared,  a 

*  ieeling  of  cold  remaining.  The  patient  also  complained  of 
a  constant  bitter  taste  in  the  right  h;df  of  the  tongue,  of  a 
feeling  of  burning  in  the  tip  of  the  t<ingue  and  in  the  mem- 
branes of  the  right  eye,  and  also  a  feeling  as  if  water  escaped 
continually  from  the  dry  eye.  The  power  of  vision  was  also 
diminished  in  the  afi'e<.'ted  eye,  so  that,  the  left  being  closed, 
every  thing  appeared  as  if  covered  by  a  veil.  The  aniesthe- 
Bia  of  the  cervical  nerves  still  remained.  After  the  electric 
brash  had  been  applied  three  times,  the  anjesthcsia  of  the 
cervical  nenes  was  entirely  removed,  the  veil  Ijefore  the 
right  eye  and  the  bitter  taste  also  disappeared,  while  only  a 
•enaation  of  weight  in  tlio  formerly  insensible  places,  and  the 
bnnilng  in  the  eye  and  tip  of  the  tongue,  remaine<l.  The«e 
abnormal  sensations  disappeared  after  the  sixth  application, 
and  the  patient  waa  dismissed,  cured,  on  .\ugu«t  13th. 

We  are  indebted  to  the  kindne«6  of  Dr.  Klaatsch,  for 
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the  following  case  from  the  clinic  of  Privy-CouncUlor  Rom 
berg: 

In  June,  1856,  the  Widow  Hinge,  aged  fifty-three  jears, 
applied  for  aid  at  Romberg's  clinic.  Iler  complaints  were 
uuinifuld,  without  being  exactly  defined.  She  said  that  for 
Bome  time  her  general  health  had  become  weaker,  »he  waa 
unable  to  work  or  walk  long,  hor  hands  and  feet  soon  get- 
ting tired.  She  hail  a  feeding  of  lameness  all  over  her  bo«ly, 
while  her  taste  had  become  weak  and  indistinct.  She  ali>o 
maintained  that  she  had  sufiered  for  several  years  from  vio- 
lent neuralgic  pains  in  the  head,  frequently  changing  their 
seat,  and  causing  the  sensation  of  seritentine  movements.  On 
inquiring  about  her  appetite,  she  declared  that  she  always  WM 
hungry,  and  never  felt  satisfied,  however  much  she  ate.  She 
thought  her  complaint  was  caused  by  the  frequent  colds  luid 
drenohings  which  she  could  not  avoid  in  her  occupatiKn  us  a 
laundress.  The  temperature  influenced  her  health  greatly, 
stormy  weather  always  increasing  her  pain.  Otherwise  all 
the  functions  were  normal,  menstniation  having  ceased  three 
years  ago.  She  had  been  confined  nine  times,  and  had  never 
been  seriously  ill.  ^Vs  far  as  could  Iks  ascertaine<l,  she  had 
no  hysterical  symptoms. 

A  carefiil  investigation  of  the  patient  led  to  the  discovery 
of  a  considerable  decrease  of  sen.<ation.  The  feeling  of  pain 
had  disappeared  all  over  the  skin,  and  in  all  the  mncooB 
membranes  accessible  to  examination,  so  that  deep  prickings 
with  a  pin  produced  not  the  slightest  pain,  either  on  the  sur- 
face of  the  body  or  in  the  oral  and  nasal  cavities.  Chemi- 
cally irritating  substances  were  equally  indifferent  to  hor. 
Although  the  patient,  when  smelling  caustic  ammonia,  or 
acetic  acid,  noticed  something  sharp  going  up  her  noSe,  yet 
she  felt  no  pain,  and  could  bear  acrid  vapors  f^»r  any  length 
of  time.  The  eyes  became  red  and  watery,  but  active; 
Bubjcctivo  symptoms  failed.  The  mucous  membrane  of  the 
larynx  and  lungs  was  eqnally  insensible,  the  inspiration  of 
ammonia  vapors  causing  no  cough.     A  high  temi«!nitur« 
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■ron^ed  tbe  general  sensation.  The  patient  baring  put  her 
fingers  into  hot  water,  kept  them  there  quietly  for  three  sec- 
onds, after  which  time  she  took  them  suddenly  out,  remark- 
ing that  the  water  was  "  very  hot."  She  put  her  fingers 
into  water  at  a  temperature  of  60°  R.,  without  finding  it  too 
warm. 

The  feeling  of  touch  had  not  suffered  in  the  same  degree 
u  tlje  general  sensation,  although  softly  touching  and  strok- 
ing the  skin  and  mucous  membranes  was  not  perceived  by 
the  i>aticnt,  who  also  was  unable  to  distinguish  by  the  touch 
whether  a  substance  had  a  smooth  or  rough  surface,  yet  a 
etronger  pressure  with  a  dull  object,  or  pricking  the  skin 
with  a  needle,  was  not  only  felt  by  her,  but  she  could  also 
pretty  certainly  designate  the  place  thus  touched.  She 
v*mh\  also  distinguish  two  impressions  made  upon  two  dif- 
ferent places  of  the  skin,  and  tell  whether  she  had  been 
touched  on  one  or  two  places.  The  distance  necessary  for 
the  two  j)oints  of  the  compass  to  be  perceived  as  two  sepa- 
rate impressions,  was  greater  than  the  one  ascertained  as 
normal  in  the  healthy  skin  by  E.  11.  Weber.  It  amounted 
to  one-third  on  the  right  and  to  one  inch  on  the  left  side  of 
the  face,  on  the  forehead  to  one  inch  on  the  right  and  left 
side;  on  the  Lvt  phalanx  of  the  index-finger,  one  inch;  on 
the  extensor  side  of  the  foreann  in  the  transverse  diameter, 
two  inches ;  on  the  longitudinal  diameter,  three  inches ;  on 
the  flexor  side  nf  the  forearm,  two  inches ;  on  the  neck  four ; 
on  the  lower  part  of  the  thigh,  two  and  a  half  inches. 
The  sense  of  smell  was  entirely  extinct ;  she  could  smell 
neither  ethereal  oils  nor  a68afa?tida.  The  taste  still  con- 
tiniied  in  a  low  decree.  A  strongly  concentTate<l  solution 
of  extract  of  qnassia  having  been  spread  extensively  over 
her  tongue,  she  pron<>unce<l  it,  after  a  long  {>erio<l,  as 
"somewhat  bitter."  The  muscular  feeling  had  not  suffered. 
She  nearly  correctly  ascertained  tJie  weight  of  sabstanoes 
h«'M  in  her  hand.  The  patient  was  also  able  to  distingnish 
frtn.^ller  pubstaiiee^  from  greater  ones  by  touching  them  with 


i^Mii^SK 


342 


ABUUtUMJUA. 


her  hand,  even  if  they  did  not  differ  very  materially  in  size. 
She  could  quickly  and  surely  place  the  finger  or  toes  upon 
any  given  point. — Her  affection  consequently  was  an  exten- 
sive an£Bsthe6ia  of  the  skin,  and  an  unnlgesia,  also  a  cntn" 
plete  anaesthesia  of  the  olfactory  nerve,  and  uf  the  gastric 
portion  of  Ihe  i)ar  vagus,  and  finally  a  paralysis  of  the  gloeao- 
pharpigeal  nerve. 

The  treatment  was  begun  with  the  use  of  Huseian  va{>or- 
baths,  which,  however,  did  not  have  the  slightest  influence 
upon  the  atitesthesia.  Then  the  electric  brn;ih  was  em- 
ployed. In  i»ppl)-iiig  this,  the  patient  felt  nothing  in  the 
beginning ;  after  a  minute  she  perceived  a  burning  sensation, 
which  increased  to  a  violent  pain.  After  the  Imish  had 
acted  for  a  sliort  period,  the  places  touched  by  it  became 
sensible  to  the  prick  of  a  needle.  The  electric  bnwh  waa 
apj>lied  to  limited  jiarts  of  the  neck  and  face.  After  fi>nr 
applications,  the  patient  was  again  carefully  examined  with 
rqjard  to  her  sensibility,  when  it  appeared  that  not  only  tlie 
electrified  spots,  l)ut  also  her  wliole  body,  hail  bc(.'Onic  al- 
most entirely  normal.  She  perceived  everywhere  the  prick 
of  a  needle  as  ptdnful,  and  was  able  to  distinguish  smooth 
fi-om  rough  surfaces  by  touching  them.  The  distance  at 
which  the  two  points  of  the  comi>a8S  had  to  be  api)lie<l,  in 
order  to  produce  two  separate  impressions,  was  only  a  littlo 
farther  than  those  ascertained  by  Weber  as  being  normal. 
Now  she  could  no  more  bear  the  inhalation  of  ammoniacal 
vaj><)r8,  but  turned  her  head  away  us  soon  as  tliey  were  hehl 
under  her  nose.  Tlie  feeling  of  excewive  and  insatiable 
hunger  was  gone;  the  jiainfid  sensations,  winding  scqnsnt- 
like  fnjm  one  limb  to  another,  had  also  disaj>peured.  She 
now  waa  again  enabled  to  work  with  her  hands,  which  she 
could  not  do  before,  not  8<>  much  on  account  of  the  want  of 
muscular  jwwer,  sa  in  oonso(}Uunce  of  the  absence  of  sensi* 
bility. 

Cask  04. — Carl  M.,  aged  nine  years,  of  a  rather  scrofu- 
lous diathesis,  a  lively  and  smart  boy,  showtxl  suddouly,  iu 
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May,  1862,  signs  of  difficult  hearing,  which  finghtened  his 
rcUtives,  the  more  as  alreiidj  several  niemheri  of  the  fam- 
ily suffttred  from  a  similar  difficulty.  Dr.  Ehrhard,  l;e- 
ing  of  liie  opinion  that  the  evil  was  a  rheumatic  affection, 
a*  the  examination  of  the  car  showed  no  disease,  ordered 
corrtwive  sublimate  and  baths  of  potash.  After  eight  days, 
tlie  little  ]iatieut  could  hear  even  a  low  conversation,  mu- 
sical sounds,  rappings,  etc. ;  however,  he  hoard  but  very 
little.  Iodide  of  potassium  was  now  substituted,  and  tho 
potash-baths  continued.  Now  this  peculiar  symptom  ap- 
jK'ured,  that  the  baths  ha<l  no  action  on  tho  skin,  while  in 
the  first  week  they  produce<l  a  copious  diaphoresis  ;  yet,  the 
perception  of  spoken  words  improved,  while  other  somids 
were  absolutely  unheard.  The  \'ibrating  tuning-fork,  held 
Against  the  skin,  produced  no  sensation ;  its  application  to 
tlje  tliorax  caused  the  surprising  discovery  that  there  was  an 
antvsthcsia,  not  only  of  the  whole  face,  but  also  of  the  whole 
body,  especially  of  the  upper  portion.  As  the  continueil 
administration  of  the  above-mentioned  remedies  bninght 
•bout  no  change,  on  the  14tli  of  July,  uptDn  the  advice  of 
Privj--C<iimcillor  Roml>erg,  my  aid  was  sought  with  regard 
to  the  application  of  electricity.  One  application  of  the 
electric  brush  to  tiie  face,  forearms,  and  hands,  suffice<l  to 
remove  the  anaesthesia  in  iU  whole  extent,  and  with  it  also 
to  relieve  the  difficulty  of  hearing.  The  increased  temperflr 
ture  of  the  skin  following  this  operatioTi,  and  tho  fnje  per- 
qiiration  now  ensuing  eacli  time  after  the  use  of  a  potash- 
bath,  caused  in  a  short  time  a  complete  restoration  of  tho 
sense  of  hearing,  so  that  the  patient  could  perceive  both 
words  and  sounds  .'is  well  as  ever. 

Durluinne  has,  in  a  large  number  of  cases  of  so-called  ner- 
vous deafness  (where  during  life  no  organic  changes  could 
be  proved),  happening  sometimes  in  hysterical  persona,  also 
after  mcaslee,  ec&rlatinu,  and  t^'jihus,  obtaincil  an  improve- 
ment,  or  even  a  cure,  through  the  employment  of  the  inter- 
mittent current.     For  this  purpose,  after  having  introduced 
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a  wire,  isolated  np  to  the  point,  into  the  meatus  auditoriua 
extern UB,  filled  lialf  with  tepid  water,  and  applying  the 
second  conductor  to  the  mastoid  process,  hcallowt-d  a  weak 
current  to  act  for  a  few  minutes.  The  sensation  of  taste, 
felt  in  the  tongue  during  the  operation,  wliicli  he  considers 
a  sign  of  the  integrity  of  the  chorda  tympaiii,  and  the  noise 
originating  in  the  inner  part  of  the  car  after  each  intermi*- 
sion,  which,  according  to  Duchenne,  is  caused  by  the  \'ibra- 
tion  of  the  tympanum,  the  ossicula  nuditoria,  and  the  mem- 
brane of  the  fenestra  ovalis,  are  valued  by  him  as  proguosli- 
cally  favorable  symptoms,  lie  al»o  was  so  fortunate  as  to 
relieve,  by  the  method,  a  few  cases  of  deaf-mutism  considera- 
bly, and  to  cure  almost  entirely  one  (page  1015),  a  short  his- 
tory of  which  follows : 

A  boy,  eight  years  of  age,  deaf  and  dumb  from  birth,  of 
whom  at  least  the  presence  of  the  sense  of  he!iring  coiihl 
never  be  a8certaine<l  to  any  extent,  was,  in  1856,  put  under 
Duchenne's  care  for  relief  from  this  affection.  On  inijuiriug 
into  the  history-,  Duchenne  found  that  the  boy  heanl  neither 
loud  shouting  nor  the  striking  of  a  loud  alarm-clock  even  if 
made  close  to  his  ears,  neither  did  he  perceive  the  sound  of 
a  tuuing-fork  held  against  the  cranial  bones.  lie,  then.'fi»re, 
began  the  treatment  with  but  slight  hopes.  After  tlie  first 
application,  the  lioy  8eeme<i  to  hear  the  sound  of  the  tuning- 
fork  on  the  left  side,  while  the  right  side  remained  in^en4il)le ; 
on  the  following  day  a  haud-organ,  playing  in  the  yard,  ex- 
cited him  greatly.  After  the  seventh  application,  he  heard 
vowels  pronounce<l  close  to  his  left  ear,  and  repeate<I  tlietu 
distinctly,  although  with  difficulty.  The  distinction  between 
the  e  and  *  was  especially  troublesome.  After  the  twelfth  a{>- 
plication,  he  heard  with  both  ears  not  only  the  tuning-fork 
and  the  striking  of  the  alann-clock,  but  also  its  ticking,  (md 
tliat  too  at  a  distance  of  several  centimetres.  At  the  same 
time  the  whole  nature  of  the  boy  changed ;  having  been  wild 
and  unmanageable,  he  now  l)ecame  more  qtiiet  and  docile. 
After  the  twentieth  application,  in  which  the  patient  learned 
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to  pronounce  the  words  "  papa,"  "  mamma,"  "bon  boii,"  the 
treatment  was  su8i>ended.  In  April,  1857,  the  patient  was 
agnin  placed  under  Duchenue's  treatment ;  the  results  gaine<l 
before  wore  not  only  preserved,  but  he  had  also  made  further 
advHnc«iuent.  The  boy,  liaving  been  a  meml>er  of  a  sing- 
iog-class,  tried  to  re[>cat  the  musical  sounds,  he  knew  and 
pronounced  all  the  letters  of  the  al[)habet,  began  to  spell, 
asked  for  bread,  water,  etc. ;  his  voice  had  no  more  the  gut- 
tural sound  peculiar  to  persons  deaf  and  dumb  from  birth  ; 
be  turned  his  head  in  the  direction  whence  his  name  was 
called,  etc.  A  new  course  of  treatment,  comprising  thirty 
eeesions,  was  now  begun,  during  which  such  favorable  prog- 
ress was  made  that  n  governess  was  engaged  for  the  boy's 
education,  who  was  required  to  muke  herself  understood  only 
tlirough  the  sense  of  hearing.  After  a  year  (May,  1S58),  the 
boy  read  fluently  and  wrote  a  plain  hand  ;  his  pronunciation 
was  distinct,  although  a  little  ha»ty ;  on  entering,  he  greeted 
Duchenne  with  the  words,  "  Bon  jour,  Moaeionr  le  Docteur 
Duchenne  de  Boulogne ; "  on  leaving,  ho  said,  "  Adieu." 
Ho  asked  for  every  thing  he  wanted,  inquired  the  appel- 
latioD  of  things  unknown  to  him,  and  retained  the  newly- 
IcariKHl  wiirds  very  readily.  Although  the  last  thirty  appli- 
cations still  improved  his  hearing,  it  was  not  to  such  a  re- 
markable extent  as  the  former  applications. 


B.  Schuiz '  first  directed  attention  toward  the  fact  that 
Bome  cAees  of  impotence  are  characterized  by  a  dimin- 
iBlie<l  electro-cutaneous  sensibility  of  one  (mostly  the  left) 
half  of  the  ghms  and  ]>repuce,  and  that  in  these  cases  the 
impoteacti  disapi>eare  with  the  removal  of  the  anaesthesia 
through  the  continued  employment  of  the  electric  bro&h.* 

■  !^-e  fMuxff  dn-  fmpottm  mioWW  SUctrieiOt  In  the  Wienar  Med.  Wochen- 
•cbrift,  IttM  and  1661. 

*  Bedda*  thou  OMct  or  impolenoe  conncctod  with  omutbeaU,  Um  indue- 
doB  eantnt  li  tlto  osed  wttli  ailriiitiigc  in  such  cased  where  atony  of  the  bolbo- 
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Ho  uses  tlie  following  method  ;  A  brush,  connected  with 
one  conductor  of  the  induction  upjmratus,  is  placed  u{>on  tlie 
several  ana?Bthetic  points  for  troiu  one  to  two  minutes,  while 
the  other  conductor  ifl  either  applied  by  the  patient  himself 
npou  any  portion  of  the  Wly  or  is  introducetl  into  the 
rectum,  isolated  up  to  the  point.  Schulz  communicates  tlie 
following  case  pertaining  to  this  category : 

Mr.  S.,  forty-three  years  of  »ige,  married,  a  man  occupied 
with  governmeutal  duties  and  scientific  pursuits,  of  a  slender, 
yet  healthy  constitution,  complained  of  nothing  clsi^  but  a 
hsemorrlioidiil  affection,  and  a  Ircjueiitly-returning  sciatica. 
From  his  early  youth  given  to  serious  studies,  he  could  not 
devote  sufficient  time  to  satisfying  the  sexual  instinct ;  he 
did  not,  however,  neglect  altogether  its  i)eremptory  callis. 
About  two  years  ago,  after  having  indulged  more  than  usu- 
ally this  desire,  he  noticed  a  decrease  of  the  strength  of  the 
erections  to  such  an  extent  as  to  render  cohabitation  irapos- 
Bible.     Abstinence,  practised  for  more  than  a  year,  causing 

csTernoaui  nad  iscbio-cavernosua  miucles  oauseB  inaofflcient  erections  and,  coo- 
seqoentl.r,  impolenve,  or  where  the  Utter  de|>ends  upon  ■  reliiution  of  tba 
■eminal  vesicles  and  of  the  (^sculalorj  duct.  In  the  litter  case,  Duchiime, 
adcr  introducing  one  eicilator  up  to  the  Teramuntanom  and  applying  the  other 
to  the  pcrinasum,  nilowt  a  current  of  medium  atreugth  to  act  for  sererml  min- 
ntoa.  I  baTe  also  obtained  vplendid  results  with  the  electric  brush  in  tboM 
oases  of  impotence  arising  to  frequently  frum  hjpochondriaais. 

The  constitnt  current,  however,  in  imliciitcd  in  those  cases  in  which  a  by- 
permsthesia  of  the  respective  poriionn  of  the  likin  Is  combined  with  exocaaiTaly 
frequent  pollutions,  or  where,  the  ejaculations  happen  prematurely.  In  »ucli 
cases  a  constant  current  nf  from  fifteen  to  twenty  of  Doniell's  elements  is  passed 
throngfa  the  spinal  column  from  its  middle  portion  to  the  os  sacrum  for  three 
to  four  minutes  ;  thrn  the  pi)»ltive  p»le  is  pUcod  upon  the  pertnicum,  and  the 
Df^tive  pule  upon  the  glsnn,  or,  iL'nidiially  progressin);,  upon  the  dorsum  iu 
•nch  a  manner  that  the  whole  time  of  the  application  amounts  to  about  eigbl 
ndaatea.  I  shall  here  relate  the  ease  of  a  young  Rabbi  who,  probably  in  con- 
•e(|Qeoce  of  former  self-abuse,  suffered  from  pollutions  oeourring  repeatedly 
every  night,  whieh  diiuinixhed  his  physical  and  moral  power  to  )uch  an  extent 
•1  to  render  him  nnflt  for  the  IVirther  administmtion  of  his  oinee.  A  treatmcBt 
of  five  to  (U  weeks  lufflced  to  rcdace  the  number  of  pollutions  to  one,  or,  at 
the  hii:hMt,  two  per  week,  and  to  allow  him  to  reenter  upon  his  ofllcial  dulleib 
I  Mw  liiui  two  years  atlcr,  a  happy  husband,  and  father  of  one  uhilil 
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no  change,  the  patient  applied  to  Dr.  Schulz  for  medical  aid, 
who  (lisi^overed,  l>eside8  the  i-yniptomB  of  antesthesiu,  con- 
eidernhle  varicosities  of  the  testes  and  anus.  After  nsing  the 
brush  for  four  months,  tlie  patient  wa*  cureil,  the  erections 
again  became  strong,  and  cohabitation  satisfactory,  the 
above-mentioned  varicosities  disappearing  at  the  same  time. 


^e  must,  finally,  mention  a  jwculiar  form  of  aniestliesia 
which  first  has  been  thoroughly  examined  by  Nothnagol  ^/.  c.) 
under  the  name  of  "vaso-motor  nem-oses."  According  to 
his  opinion,  they  are  caused  by  a  spasm  of  the  arteries  and 
a  diminished  suj)ply  of  arterial  blood  in  conse<iuence.  Such 
eases  are  cured  by  the  employment  of  the  induced  current 
in  the  shape  of  the  electric  brush,  as  well  as  by  the  stable 
constant  current.     Nothnagel  rt'iiorts  the  following  wise  : 

H.  8.,  a  servant-woman,  thirty-seven  years  of  age, 
liad  suffered  for  ten  years  from  a  freqnently-recun-ing  sen- 
sation of  numbness  of  both  hands  and  foreanns,  preventing 
her  from  working.  Six  months  ago,  pains  supervened  with- 
out any  known  cause,  which  increased  very  ranch  in  vio- 
lence during  the  hist  five  weeks.  On  her  reception,  patient 
complains  of  a  feeling  of  stiffness  and  formication  in  both 
bands,  with  pain  in  her  hands  and  forearms.  The  fonnicji- 
tion  and  tlie  numbness  disapi>ear  almost  entirely  after  hard 
work,  but  return  as  soon  as  the  hands  are  at  rest,  often 
increasing,  especially  in  the  night,  to  an  intolerable  degree. 
The  first  and  second  fingers  of  either  hand  are  nnwt  affected, 
those  of  the  right  hand  more  than  those  of  the  left.  ^Vhen 
thi»  affection  is  at  its  height,  these  fingers  are  white,  and 
not,  like  the  others,  red.  This  paleness  is  the  most 
conspicuous  in  the  morning  soon  al\er  rising,  bisting  some- 
times for  an  hour,  Bometimee  for  a  shorter  period.  Inspec- 
tion and  palpation  of  the  affected  parts  show  nothing  ab- 
normal in  the  interval.     SeuMbility  to  the  prick  of  a  nee- 
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die  nnd  electro-cutaneous  eensibillty,  also  perception  of  tem- 
perature, are  somewhat  blunted,  in  both  hands  and  fore- 
arms, but  more  so  on  the  right  than  on  the  left  side.  Tem- 
perature on  the  right  35.5°,  on  the  left  36.3°.  The  constant 
current  was  so  used  that  the  positive  pole  of  a  battery, 
consisting  of  10  to  20  elements,  was  placed  upon  the  brachial 
plexus  of  either  side,  and  the  negative  pole  upon  the  neck, 
thus  allowing  the  current  to  pass  through  steadily  for  from 
three  to  eight  mioutes.  Ai^er  sixteen  applications  the  pa- 
tient WM  cured. 

On  page  188,  Nothuagel  communicatee  a  case  differing 
from  the  one  just  mentioned,  in  the  seat  and  extent  of  the 
affection,  for  here  disturbniiccs  of  coordination  were  ]>ro9ent 
in  ei»nso<iuence  of  the  diminished  sensibility  of  the  hands 
and  feet,  as  is  characteristic  of  gray  degeneration  of  the 
posterior  roots.  All  motions  were  perfect,  as  soon  as  the 
eyes  compensated  the  want  of  the  sense  of  touch.  Electro- 
cutaneous  flagellation,  foot-baths  with  mustard,  scrubbing 
of  the  skin,  etc.,  produced  a  complete  cure. 


C.  Spasms. 

Romberg '  designates  enhanced  excitability  and  increased 
irritation  of  the  motor  nerves  as  the  common  chanictor  of 
spasms — muscuhir  contractions  of  an  either  treqiiently- 
changing  or  a  continued  type — clonic  or  tonic  spasms  as  the 
expreftsion  of  this  irritation.  Only  the  tonic  6i)a8m8  ap- 
pear to  be  continuous;  actually,  tliey  are  composed  of  an 
infinitely  large  numl^er  of  contractions  rapidly  following 
each  other.  Transient  contractions  are  convulsions  ;  if  they 
occur  in  a  still  weaker  degree,  trembling  ensues ;  permanently 
remaining  contractions  are  denominated  contractions. 

All  central  or  jieriplierul  irritations  of  motor  nerves, 
either  directly  or  by  reflex  action,  may  cause  spasms.   Theii 

■  On  Norrou*  Dt*MiM,  8d  edition,  rol.  iL,  page  S3S. 


8PAS:US. 


349 


occurrence  is  facilitated  through  the  circumstance  that  the 
irritation  may  be  transmitted  from  one  cerebral  half  to  the 
other,  that  it  is  conveyed  in  the  spinal  marrow,  not  only  in 
the  longitudinal,  but  also  in  the  transverse  direction  by 
means  of  the  ganglionic  cells  of  the  gray  substance ;  finally, 
because  general  spasms  can  be  produced  from  every  point 
of  the  spinal  marrow,  as  is  proved  by  Weber's  experiments 
with  the  rotation-apparatus.  The  occurrence  of  spasms  is  also 
favored  by  an  abnormal  irritability  of  the  nerves  and  spinal 
marrow,  existing,  congenital  or  acquired,  in  many  individu- 
als, and  depending  almost  always  upon  antemia.  The  spinal 
marrow  may  be  the  source,  or  it  may  transmit  spasm,  either 
as  the  organ  conveying  irritations  of  sensible  origin  (irrita- 
ti(jns  of  motor  origin  almost  always  terminate  in  paralysis), 
or  in  consequence  of  the  increase  of  its  independent  motor 
activity,  as  in  chorea,  or  finally  by  its  manifold  connections 
with  the  sympathetic  system. 

All  those  spasms  are  decidedly  unsuitable  for  electric 
treatment  which  are  caused  by  a  deep  disturbance  of  nutri- 
tion of  the  brain  aiid  spinal  marrow,  or  their  bony  cov- 
erings (meningitis,  encephalitis,  myelitis,  tumors,  etc.);  or 
by  plethora,  or  congestions  toward  the  central  organs ;  also 
tliose  reflex  spasms  caused  by  dislocations  or  other  lUseasee 
of  the  uterus  or  ovaries,  etc. ;  or  finally  the  con  tract  iona  re- 
sulting from  cerebral  hemiplegias  and  maintained  by  cere- 
bral irritation. 

The  employment  of  the  electric  current,  however,  is  indi- 
cated in  the  removid  of  those  spasms  developed  gradually  in 
consequence  of  a  continued  local  irritation  (spasmus  facialis 
after  photophobia,  vocal  spasm  after  pertussis),  or  iu  those 
caused  by  over-exertion  of  single  muscles,  or  by  neuritis  (sev- 
eral forms  of  writer's  paralysis),  also  in  those  forms  of  trem- 
bling which  accompany  poisoning  by  lead  or  mercury,  or 
wliich  appear  locally  as  symptoms  of  nervous  irritability. 
Contractions  which  affect  healthy  muscles  in  conse<^ucin;o  of 
a  paralysis  of  their  antag(.)nists,  or  which  suddenly  appear 
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througli  rhctimatic  iiifluencea  or  tbrough  over-exertion,  or 
those  resulting  from  the  reflex  action  of  painfnilj-affectcd 
articulations  ;  finally  some  kinds  of  Bpaams  dejienilinij  upon 
an  affection  of  the  sympathetic  system  (spasmus  facialis  from 
irritation  of  the  cervical  ganglia  of  the  sympathetic),  etc.,  »ro 
benefited  hy  the  electric  treatment. — I  have  also  seen  good 
results  obtained  from  tlie  employment  of  electricity  in  a 
number  of  cases  of  chorea  after  the  acute  stage  had  been 
passed. 

The  electric  current  exerts  here  a  sanative  influence, 
inasmuch  as  its  nse  in  spatime,  depending  upon  asthenia, 
anseniia,  or  nervous  irritability,  increases  the  supply  of  Idood 
to  the  weakene<l  muscles,  thereby  improving  their  nutrition, 
and  thus  rendering  them  not  only  fit  for  their  normal  func- 
tions, but  also  giving  them  a  greater  power  of  resistance 
against  external  influence.  For  these  purj»osoB  Ixjth  the 
interrupted  and  constant  current  may  l>e  employed,  Thi>se 
contractions,  resulting  from  a  paralyzed  condition  of  the 
antagonistic  muscles,  naturally  require  an  exciting  current, 
either  the  intermittent  or  the  constant  stable  one,  to  be 
directed  toward  the  paralyzed  muscles,  while  those  nmscles 
affecte<l  and  contracted  by  rbeuuuitisni  will  be  more  suilijbly 
relaxed  with  a  cx)nstant  and  stable  current  of  medium 
strength,  or  by  single  shocks. 

Ecpially  favorable  results  were  also  obtained  from  these 
electric  shocks  in  chorea,  by  applying  large  conductors  to  the 
cervical  and  lumbar  portions  of  the  s])inal  colmnn,  probably 
on  acount  of  their  directly  re<lucing  the  irritabiHty  of  the 
spinal  marrow.  It  is  often  diflicidt,  in  reflex  spasms,  which 
80  frequently  come  imder  medical  treatment,  to  discover 
and  attack  the  real  Btarting-i>oint  of  the  affwtion,  yet  the 
success  of  the  treatment  depends  entirely  npim  it.  Somo- 
timee  it  is  jxissiblo  to  find  re^^ions  or  points  tender  by  l)eing 
touched  or  prensed  upon,  against  which  then,  by  way  of 
trial,  the  treatment  nmst  bo  especially  directed,  by  8i)plying 
to  them  tlie  positive  pole  of  the  battery,  while  the  negative 
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pole  is  placed  up<:>n  any  other  remote  epi^t.  The  ganglia  of 
the  great  sjTupathetic  appear,  in  some  cases,  to  be  especially 
each  tender  points,  the  influence  of  which  syBteni  ujxm  the 
voluntary  muscles  can  hardly  be  donbte<l,  since  late  re- 
eearches  have  sncxieesfully  proved  the  intemiixtnre  of  vaso- 
motor nerve-tubules  with  motor  and  sensitive  nerve-fibres  in 
ft  considerable  number  of  motor  and  mixed  nerves.  Remak, 
especially,  ha\nng,  in  an  interesting  treatise  on  "  sptisni  of 
the  facial  muscles," '  pointed  ont  the  cervical  ganglia  of  the 
symjmthetic  system  as  the  frequent  starting-points  of  tliis 
afloction,  succeeded  in  curing  it  through  tlie  galvanic  treat- 
ment. No  successful  result  can  l>e  obtained  from  the  em- 
ployment  of  electricity  in  jiaralysiis  agitans,  by  reason  of 
the  lutatomical  changes  found  in  the  brain  and  spinal  mar- 
row after  death ;  yet,  if  the  case  be  recent,  and  trembling 
restricted  to  one  extremity,  the  use  of  the  spinal  marrow- 
root  currtMit  in  such  manner  as  to  apply  the  copjier-pole  to 
the  spinal  marrow,  and  drawing  the  zinc-pole  slowly  along 
the  eorresjionding  ner\-o)i8  root^  on  its  side,  tlio  trendding 
may  be  diminished,  and  the  fiiiictionnl  power  of  tiie  extrem- 
ity increased. 

In  irritable  indiviihwli*  it  is  especially  necessary  to  begin 
the  treatment  with  very  weak  currents  and  to  continue  tlicm 
for  a  short  fKjriod,  with  intennissions  of  from  one  to  two 
days,  otherwise  the  local  spasms  may  become  general,  or 
even  tuni  into  the  most  frightful  convulsions.  On  the  whole, 
It  will  l)e  more  suitalde,  in  such  otses,  to  precede  the  use  of 
electricity  by  the  employment  of  remedies  causing  a  strong 
derivation  upon  the  intestinal  canal,  or  having  a  directly 
sedative  influence  ujwn  the  nervous  sj-stem.  For  tlicse  pur- 
poM8,  metallic  preparations,  arsenic,  and  narcotics^  may  he 
naed,  the  latter  especially  in  the  shape  of  h}'po<lermic  injec- 
tions of  moq>hine  and  atropine. 

Cask  65. — Tliekla  von  K.,  a  strong,  healthy  girl  of  thir- 
teen years,  very  mnch  developed  physically,  but  who  had 

■  Berliner  Kiln.  Woebentchril^  lSe4.     No*.  21-23. 
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not  yet  menstruated,  was,  about  two  years  ago,  in  July,  1349, 
attacked  with  pertuaais.  In  spite  of  the  different  incnus 
omployed,  the  paroxysms  increased  in  violence  and  fre- 
quency, until  they  occurred  every  ten  or  fifteen  minutes, 
lasting  from  two  to  throe  minutis,  and  finally  resulting  in 
hoarfieness,  and  afterward  in  complete  aphonia.  This  state 
lasted  till  January  24,  1S50,  when  the  patient  again,  for  the 
first  time,  uttered  a  sound.  In  the  next  four  weeks  the  i»a- 
tient  improved  so  much  that,  at  the  end  of  February,  she 
wa8,  the  still-continuing  hoarseness  excepted,  perfectly  well. 
Toward  the  end  of  September,  1850,  a  slight  pulmonary 
catarrh  set  in,  which  gradually  increase^l,  and  was  accompanied 
by  convulsive  attacks  of  coughing,  fi»ll(^we<l  l>y  hoarseness 
and  finally  by  aphonia.  Leeches  were  applied  to  the  throat, 
cups,  etc.,  to  the  neck,  ointments  of  veratriue,  iodine,  and 
narcoticj?,  rubbed  into  the  lar^-ngeal  region,  nitnite  of  silver, 
musk,  di.ssolving  and  quieting  remedies  were  admiuisten;d 
without  producing  the  slightest  change  in  the  symptoms,  with 
the  exception  of  a  transient  improvement  following  the  use  of 
the  musk.  Even  the  api>carance  of  the  menses  after  tlio  em- 
ployment of  piUs,  consisting  of  aloes,  galbanum,  and  iron,  had 
no  influence  whatever  upon  the  course  of  the  disease.  Then, 
in  the  month  of  May,  1S51,  the  patient  came  to  Berlin  for 
the  purpose  of  consulting  Dr.  Romberg.  She  was  affected 
with  a  complete  spasm  of  the  glottis,  recurring  every  qanrtor 
or  half  an  hour,  and  lasting  up  to  twenty  minutes.  Single, 
convulsively -expelled  coughing-sounds  were  interrupted  by  a 
deep,  sonorous,  truiupet-like  noise  accom]ianying  the  inspi- 
ration. This  noise,  apparently  rising  from  the  les.ser 
bronchial  tubes  of  the  larynx,  introduced,  as  it  were,  the 
spasm,  and  prt^dominated  also  during  the  attack,  yielding 
only  toward  the  end  to  the  more  or  less  connected  coughing- 
sounds.  At  the  same  time  the  face  was  deeply  reddene*!, 
the  muscles  of  the  face  and  neck  spasmodically  distorted,  the 
hands  and  feet  moved  convulsively,  and  the  pulse  Ixjcarao 
accelerated.     These  paroxysms  were  most  frequent  in  the 
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faOTning,  diminished  somewhat  in  intensitj  in  the  afternoon 
anil  ceased  entirely  at  night.  The  aphoniu,  however,  still 
continued  the  same  without  any  intermission,  bo  that  the 
patient  conld  not  produce  even  the  slightest  sound.  Other- 
wim^!  all  the  functions  of  the  patient  were  normally  per- 
funncd,  and  her  api>earance  was  not  such  as  to  indicate  dis- 
ease. Romberg  first  caused  a  solution  of  nitrate  of  silver  to 
be  pencilled  re]>cate<lly  over  the  mucous  membrane  of  the 
larynx,  while  the  carlwnate  of  copper  with  belladonna  was 

iven  internally  in  increasing  doses.      As,  in  spite  of  the 

antinned  employment  of  these  means,  the  pan.>xy8ms  di- 
minished but  little  in  violence,  frequency,  and  duration,  he 

lally  ordered  the  induced  electricity  to  be  applied  to  the 

iffering  organ. 

When  I  first  saw  tlie  patient,  July  18,  1851,  the  attacks 
unrred  altout  every  half  hour,  lasting  for  fitteen  minutes, 

ad  accompanied  by  the  alwve-mentioned  symptoms.  This 
was  undoubtedly  an  affection  of  the  inferior  laryngeal  nerve. 
After  sixteen  applications  of  the  induced  current,  made  in 
sixteen  consecutive  days,  each  lasting  for  half  an  hour,  an  in- 
terval of  two  to  three  hours  ensued  between  the  paroxysms, 
the  duration  of  which  was  now  shortened  from  two  to  five 
minutes ;  both  the  trumi>et-like  sound  and  the  spasmodic  ac- 
tion of  the  muscles  of  the  face  and  neck  also  became  weaker. 
From  the  4th  of  August  two  apjilications  were  made  daily, 
in  wuisequence  of  which,  the  number  of  paroxysms  decreased 
6<»  much  that,  on  the  10th,  they  recurre<l  but  twice,  each 
having  a  duration  of  aljout  four  minutes,  and  from  that  day 
till  the  leth  of  August,  when  the  patient  left  for  her  home, 
the  remained  perfectly  free  from  spastns.  According  to 
tens  receive<l  afterward,  she  continnefl  to  do  well ;  the 
"itphonia,  which  on  her  departure  had  improved  so  much  as 
to  enable  her  to  utter  a  few  feeble  sounds  with  a  hoarse  tone, 
did  not  disappear  tmtil  after  a  year — without,  however,  the 
farther  use  of  any  medicine. 

Case  66. — Miss  T.,  an  apparently  healthy  and  robust 
tt 
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girl,  sixteen  years  old,  with  a  regulur  but  feeble  catamenia. 
put  herself,  upou  the  advice  of  Dr.  Nagel,  nnder  my  care  on 
the  26th  of  January,  1863.  Tlie  disease  having  liad  a  mild 
beginning,  had  now  existed  for  one  year  and  three  months. 
It  had,  however,  increajieil  so  much  during  the  last  months, 
that  it  occurred  every  few  minutes  while  she  was  awake, 
unless  her  attention  was  very  much  engaged ;  only  in  the 
afternoon  a  slight  interval  of  fifteen  miuutes  ensued.  It 
was  accompanied  by  a  noisy,  inspimtory  murmur,  which 
could  be  heard  in  every  part  of  the  house,  and  was  followed 
by  a  short  expiration,  accompanied  by  a  peculiar  odor  of 
the  food-  I  need  not  mention  that,  besides  the  iron,  every 
narcotic  and  nervine  had  been  used.  There  was  in  this  case, 
beyond  doubt,  an  affection  of  the  pneumogastric  nerve,  u 
singultus  appeare<l  as  little  during  the  electric  irritation  of 
the  phrenic  nerve  as  in  diaphi-nginatic  pleurisy.  On  this 
account,  both  the  induced  and  the  stable  constant  cur- 
rents were  directed  against  the  vagus  on  either  side.  Ab  the 
former  seemed  to  have  more  effect,  I  nse<l  the  induceti  ear- 
rent  exclusively  after  the  twentieth  application  (May  J>th), 
yet  thirty-one  more  applications  were  necessary  in  order  to 
relieve  the  patient  entirely.  A  slight  relapse  occurring 
after  some  time,  was  quickly  removed  by  means  of  a  simple 
dietetic  regimen. 

Hiffelsheim '  cnretl  the  following  case  of  pharyngejil  spiwm 
by  means  of  the  continued  current : 

A  man,  twenty-six  years  old,  who  had  used  areenic  for 
acne  rosacea,  was  attacked  with  a  difficulty  in  swallowing, 
and  he  finally,  in  consequence  of  a  spasm,  found  it  imjwasi- 
ble  to  swallow  any  thing  at  all.  As  soon  as  the  food  ar* 
rived  at  the  pharynx,  it  was  rejected  through  the  mouth, 
while  liquids  retume<l  through  the  nose.  After  Hiffelsheim 
had  first  applied  both  electrodes  of  a  large  chain  of  Pulver- 
macher  on  either  side  of  the  neck  on  a  level  with  the  pnea- 
mogastric,  he  applied,  on  the  second  day,  the  current  of 
'  Do  U  Dfiplugie,  etc.    Annale*  de  I'^Iectriciti.    Janvier,  1801. 
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fonrteen  small  elenients  of  Daniell  for  fifteen  or  twenty 
tninutes.  After  three  applications  tlie  patient  could  swallovr 
finely-cut  meat ;  and  was  cured  after  the  fiftli  application. 
In  order  to  prevent  a  relapse,  he  was  subsequently  galvanized 
four  times  more. 

Popper '  reports  the  following  case : 

An  apparently  healthy  girl  sufTered  from  a  continnal 
distention  of  the  stomach  through  gases,  tendemeaa  upon 
pressure,  constricting  pain  in  the  stomach,  especially  after 
e»ting,  eructation,  and  vomiting.  Tfo  remedy  gave  any  re- 
lief Popper  placed  lK)th  jwles  of  an  induction-apparatus 
near  each  other  upon  the  gastric  region  before  eating,  and 
allowed  the  current  to  pass  through  it  for  five  minutes. 
After  the  fij^t  application,  the  vomiting  diminished,  and 
after  the  twelfth  application  the  patient  was  cured.  Still 
the  treatment  was  continued  for  some  time. 

In  very  desperate  cases  of  nervous  vomiting  of  pregnancy, 
Bricheteftu  met  with  success  in  three  cases  by  the  following 
method ;  He  placed  both  electrodes  of  a  weak  current,  at 
the  beginning,  in  the  middle,  and  toward  the  end  of  each 
meal,  for  several  minutes  upon  the  epigastrium. 

Unfortunately,  the  employment  of  electricity  is  not 
6QCce$?ful  in  many  cases  where  it  is  apparently  indicated : 
thos  I  treated,  without  any  success  whatever,  a  girl  twenty- 
five  years  of  age,  a  patient  of  Professor  Henoch,  who 
saffere*!  from  singultus ;  al*o  a  patient  of  Dr.  Steinrueck,  a 
girl  of  the  same  age,  suffering  from  a  spasmodic  cough  (the 
so-called  sheep's  cough),  where,  however,  there  were  no 
special  symptoms  warranting  the  assumption  of  its  being 
OMUed  by  reflex  action.  The  same  negative  result  was 
naturally  obtained  in  a  case  of  spasm  of  the  diaphragm  at- 

;ing  an  ai>pareritly  very  healthy  girl  daily  from  five  to 

It  times,  inasmuch  as  the  first  illness  i)f  the  patient  could 
be  deduced  from  a  fall  down-«tairs  happening  a  year  and  a 

'  UeiluDg  dea  Erbr«chens  dorcb  EleotridUI.    0««lr.  SMUohr.  faer  prmot, 
Bailkoiule,  I8M.     Pige  4S. 
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half  ago,  followed  imniediatel  j  by  dysmenorrhoea  (caaii«<l,  M 
the  examination  E'howed,  by  a  retrovcreio  uteri),  and,  a  few 
montlis  afterward,  by  the  lirst  diapliragmatic  spasm  in  con 
sequence  of  violent  mental  excitement.  In  this  case,  the 
galvanic  treatment,  undertaken  only  upon  the  urgent  desire 
of  the  parents,  had  naturally  no  succeee,  but  the  local  treat- 
ment of  the  displaced  uterus  seemed  to  have  a  favorable  influ- 
ence upon  both  dysmenorrhoea  and  spasms. 


Oasb  67. — Paul  Staeger,  aged  elevea  years,  weak  and 
BcrofiUons,  was,  without  any  known  canse,  taken  aliont  four 
months  ago  with  a  trembling  in  the  right  arm,  which, 
although  it  disappeare<l  after  some  time  by  observing  per- 
fect rest,  yet  temporarily  returned  after  any  mental  or 
physical  exertion.  Sinc«  October,  1857,  the  mother  noticed 
a  remarkable  increase,  which  attained  its  height  1>etween 
the  19th  and  22d  of  October,  so  that  the  little  patient  was 
unable  to  keep  the  arm  quiet  for  one  moment,  the  hand 
flying  all  over  the  paper  at  every  attempt  to  write.  Upon 
the  advice  of  Dr.  Bartel,  the  patient  was  placed  nnder  my 
care.  After  having  faradized  the  mnecles  of  the  arm  and 
hand  on  the  22d,  23d,  and  25th  of  October,  the  morementa 
ceased  entirely,  and  the  boy  was  able  to  write  again.  The 
cure  was  permanent. 

Case  68. — Ilermann  fieermann,  aged  fourteen  years, 
for  two  years  snflfered  from  a  gradually-increaaii^  trem- 
bling of  the  right  arm.  He  was  sent  to  me  on  the  30th  of 
September  by  Professor  Traube,  when  I  treate*!  him  with 
the  constant  current  by  allowing  a  stable  current  to  aBcon<l 
from  the  radial  nerve  to  the  braclual  plexus,  afterward  irri- 
tating the  extensor  muscles  of  the  arm  and  hand  with  weak 
labile  currents.  Tlie  patient  improved  in  a  marked  man- 
ner from  the  third  application  (October  3d),  so  that  he  was 
able  to  keep  the  arm  extended  for  half  a  muiute  without 
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trembling.  Aftor  the  tenth  ftppHcation  (October  13th),  he 
could,  bv  exerting  lumself,  write  for  a  quarter  of  an  hour 
without  (Vonibling.  I  finished  the  treatment  with  the  nine- 
teenth application,  as  the  trembling  had  ceased  for  eight 
days,  not  only  in  a  state  of  rest,  but  also  in  writing. 


E.  Fliess,'  having  investigated  the  sedative  action  of  the 
constant  galvanic  current  on  the  impulse  of  the  heart  in 
twenty-four  cases,  of  which,  in  nineteen,  no  organic  lesion 
could  be  proved,  while  five  had  a  structural  disease,  found  a 
diminution  of  the  symptoms  in  all,  while  he  obtained  a 
perfect  cure  of  a  liirgc  number  of  those  lielonging  to  the 
first  cat^ory  after  from  five  to  six  applications.  Fliess  used 
for  this  purpose  mild  currents,  cansing  a  moderate,  rarely  a 
strong  burning,  by  applying  them  to  either  vagus  daily,  or 
every  other  day,  for  from  one  to  two  minutes ;  the  ilescending 
current  proved  to  be  more  efficacious  than  the  ascending. 
Till'  patient  felt  relievc<l  and  relatively  lietter  a  short  time 
Bfl«r  the  opening  of  the  circuit,  and  the  improvement  lasted 
for  a  longer  or  shorter  period  of  the  same  day,  after  the  first 
application.  After  several,  and  sometimes  after  many  ap- 
plications, this  feeling  of  comfort  became  permanent,  even 
in  ca.*<»  of  organic  disease  of  the  heart.  Later,  a  percepti- 
iJle  decrease  ensued  in  the  intensity  and  frequency  of  the 
impulse,  and  of  the  sounds  of  the  heart. 

Tlie  same  physician  reports  the  following  case,  which,  in 
the  course  of  the  galvanic  ti"oatnient,  was  repeatedly  sub- 
jected to  a  careful  examination  by  Dr.  Ph.  Munk,  loctiircr 
on  me<lical  diagnosis. 

Carl  Berg,  twenty-six  years  of  age,  a  shoemaker  by 
trade,  relates  that  having  had  two  years  ago  an  attack  of 

'  Obienrationu  oo  the  Influence  of  the  Coiulant  Galruiio  Cmrant  upon  tb* 
lloriii<Of-hicre*Mil  tnd  Aiignient«il  Imputoeof  the  Bmrt  B«rL  Klin.  Wocbwv. 
•ebr_  IMS.    No.  S6. 
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inflammatory  articular  rliemnatism,  he  Buffera  since  tliat 
time  from  palpitation  of  the  heart  and  shortness  of  breath 
increasing  in  violence  after  every  mental  or  pliys'tcal  exer- 
tion. He  is  prevented  from  lying  on  the  left  side  by  thia 
palpitation  becoming  so  violent  as  to  shake  the  whole  body. 
Diagnosis  of  Dr.  Munk ;  Insufficiency  of  the  mitral  valve 
and  constriction  of  the  left  auriculo-veutricular  opening, 
dilatation  without  considerable  hypertrophy  of  the  right 
ventricle  (for  the  second  sound  of  the  puhnouary  artery  Is 
but  little  increased).  Eadial  pulse  80,  small,  regular.  After 
the  first  application  (December  11th),  the  patient  professed 
to  feel  more  quiet,  yet  this  was  not  permanent  even  after 
the  second  application  (December  15th);  the  difficulty  of 
breathing,  however,  was  less.  After  the  seventli  applica- 
tion, the  dyspnoea  had  disappeared,  the  violent  palpitation 
ensued  only  after  great  exertions,  such  as  fast  walking, 
mounting  staii"s,  et<!.  The  pulse  continue<l  unchanged  in  fre- 
quency. After  a  few  more  applications,  the  patient  was  cn- 
abletl  to  lie  on  his  left  side  without  any  difficulty.  On 
February  2d,  after  twenty-eight  applications.  Dr.  Munk  af- 
firmed that  there  existed  a  compensating  hypertrophy  of 
the  right  ventricle,  with  an  increase  of  the  second  pulmo- 
nary sound,  which  probably  accounted  for  the  greater  easo 
of  the  i)atient.  Neither  could  the  frimUsemtfut  aUoir*  bo 
felt  any  longer.  The  further  treatment  improved  the  health 
and  aitpearauiic  of  the  patient  so  nmch  that,  on  March  1, 
1861,  he  was  dismissed,  after  the  forty-third  application,  iho 
impulse  of  the  beat  not  being  too  strong,  \vith  a  frequency 
of  80.  On  April  7tlj  and  May  2l8t  of  the  same  year,  the 
patient  called  again,  inibrming  me  that  his  health  was 
tolerable. 


Cabb  69. — Wilhelm  May,  twenty-one  yearn  of  age,  a 
fusileer  of  the  ciglith  regiment,  enjoye<l  always  good  and 
robust  health,  until  he  was,  in  NovemW,  1850,  received 
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into  tlje  special  hospital  of  tlie  fotirtli  army  corps  on  accoont 
of  a  rhemuatic  inflammation  of  both  eyes,  predominating, 
huwevrr,  in  the  right.  The  disease  continued  for  five 
ninnthg  with  frequent  exacerbations  and  remissions,  without 
jtrmincing  any  local  change  or  leaving  any  other  residue, 
except  an  extraordinary  photophobia,  causing  a  spasmodic 
closure  of  the  eyes  whenever  exposed  to  a  sun-ray,  while  tlie 
patient  could  open  them  always  in  the  dark.  The  morbid 
irritability  of  the  orbicularis  palpebrarum  aftected  also,  dur- 
inj;  the  month  of  March,  several  other  musclos  in  the  vicini- 
ty, viz.,  the  corrugator  6Uj>ercilii  of  either  side,  the  zygo- 
maticus  major  and  platysma  of  the  right  side,  so  much,  that 
these  umseles  were  aflfected  with  spasms  after  each  attempt 
to  open  the  eyes.  Toward  the  end  of  the  month  the  disea^ie 
had  luA  only  gradually  increased,  but  also  attacked  the  more 
diftiint  muscles  of  the  right  side,  viz.,  the  stemocleidomas- 
toidcus,  the  scaleni,  and  the  longus  colli,  so  that  now  the 
head  with  its  twitching  muscles  was  continually  rotated  in 
a  <fmicircle  from  the  right  to  the  left,  which  motion  was 
only  interrupted  during  sleep.  The  pendulum-like,  rotatory 
motions  of  the  head  proceeded  evidently  from  the  spaamodic 
c<.iiivulfions  of  the  orbicularis  ]>alpebrHrum  which  at  first 
only  happened  when  the  {latient  tried  to  open  tlie  eyc«,  but 
afterward  became  spontaneous.  In  addition  to  which,  in- 
voluntary motions  of  other  muMjles  followed  in  consequence 
of  the  nervous  irritability  of  the  patient,  causol  by  the 
length  of  the  affection,  and  the  long-continued  antiphlogistic 
treatment.  On  the  3d_of  June,  I  began  for  the  fir?t  time  to 
treat  this  patient  by  electricity.  I  ftiradized  everj'  single 
affetited  muscle,  and  had  the  pleasure  to  remove  the  convul- 
sions of  the  facial  muscles  at\er  the  second,  and  the  spas- 
njixlie  motions  of  the  cervical  muscles  after  the  fifth  appli- 
cation of  one-quarter  of  an  hour's  duration. 

The  «o-<jalle<l  wryneck  (torticollis),  depending  upon  a 
clonic  Rpasm  of  the  sternocleidomJistoidcus,  usually  with  the 
cooperation  of  the  rotatory  muscles  of  the  occipital  region, 
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is  mostly  of  a  crossed  origin.  It  is  developed  either  iu  conse- 
quence of  an  asthenia  (paralysis,  atrophy)  of  tlie  antagonists, 
from  a  tendency  of  the  liealthy  muscles  to  koeii  tlie  head  iti 
its  normal  position,  in  which  case  it  is  cnred  by  the  induced 
current  being  directed  to  the  antagonists  (see  Case  70),  or  it 
is  causotl,  acconling  to  Tlemak,  by  a  myelitic  iutunilis  of  the 
opposite  side,  within  tlie  rctpon  of  the  lateral  columns  of  the 
cord,  from  which  the  root*  of  the  accessory  ner\'e  take  their 
origin,  and  then  it  is  tre»ite<l  snccessfnlly  by  removing  the 
myelitis  through  the  constant  curreiit  (see  RemakV  case). 

Case  70. — Mr.  von  R.,  a  higli  official,  of  a  weakly  cv>n- 
stitution,  had  been  suffering  from  his  yonth  from  a  h>i)cr- 
jesthesia  of  the  nerves,  which  caused  him  so  much  mental 
anxiety,  that  at  times  he  became  tired  of  life.  He  married 
in  1846,  being  then  thirty-six  years  of  age.  In  the  next 
year  his  general  health  improve<l,  yet  the  slightest  devia- 
tion from  his  accustomed  way  of  li^■ing  cause<l  intolerable 
pain  in  the  head  and  back,  which  only  yielded  to  absolute 
rest.  At  this  time  also  a  hsemorrhoidal  affection  began  to 
show  itself.  In  1855,  the  patient  noticed  that  hiH>  right 
hand  made,  while  he  was  writing,  involuntary  raotitms,  and 
in  1850  his  head  also  followed  these  movements.  In  the 
mean  time,  pmfnso  hsemorrhoidal  htemorrhages  had  taken 
place,  increasing  his  weakness  day  bj'  day,  and  depressing 
him  mentally  and  physically.  The  use  of  the  Franzen  bath 
and  a  subsequent  cold-water  treatment  alleviated  these 
snnptoins,  but  it  was  not  till  the  year  1859  that  his  strength 
increased  to  any  noticeable  extent ;  he  now  became  more 
self-confident,  and  all  his  functions  were  more  nonnally  per- 
formed. From  this  time,  howevei',  an  increasing  weakness 
of  tlie  right  side,  difficulty  of  writing,  and  a  numlmess  of 
tlie  last  three  fingers  of  the  right  hand,  became  apparent. 
Finally,  he  noticed  a  considerable  inclination  of  the  head 
to  the  right  side,  so  that  lie  was  unable  to  keep  it  in  its 
nonnnl  ]>osition,  unless  he  powerfully  exerted  the  left  sterno- 
cleidomastoid muscle  while  at  rest,  or  by  pressing  the  cano 
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■gninst  the  right  side  of  the  chin  while  walking.  When 
the  patient,  tipon  the  advice  of  Dr.  Woltf,  applied  to  me 
on  May  6,  1860,  I  found  the  lefk  scaleni  muscles  leraark- 
u\ily  relaxed,  withered,  and  emaciated,  their  electro-muscu- 
lar contractility  and  sensibility  being  very  much  reduced  ; 
the  reaction  of  the  other  cervical  muscles  was  normal. 
After  the  eighth  faradization  of  the  left  scidoni,  the  pa- 
tient WH.S  onalded  (May  ISth)  to  hold  the  licad  for  a  few 
moments  in  its  normal  position.  Si-^rteenth  application 
(June  7th),  patient  can  now  hold  the  head  straight  when 
wiUkiiig,  witliout  the  support  of  the  cane,  neither  does  the 
head  follow  the  motions  of  the  hand  when  he  writes  slowly 
On  July  23d  I  finished  the  treatment  with  the  thirty-fiOh 
application,  in  order  to  allow  the  patient  to  use  the  marsh 
baths  in  Franzensbad.  The  Icfl  scaleoi  muscles  had  ip 
creased  considerably  iu  volume  ;  when  the  patient  sits  still 
his  head  is  nearly-  straight,  his  walk  is  free  and  easy,  neither 
is  he  now  troubled  by  the  rotatory  movements  while  writ- 
ing. I  had  rcjieatedly  occasion  to  see  the  patient  after- 
ward ;  the  spasm  hud  uot  relumed  in  1865,  when  be  died  of 
phthisis  pulmonum.' 

Tteniak  reports  the  following  case  in  the  Me^l.  Oontral- 
Zcitung,  1862,  i)nge  182  : 

Lindner  was,  in  November,  1860,  taken  with  torticollis, 
after  having  l>cen  expf>sed  to  cold,  and  after  having,  the  day 
before,  leane<]  one-tjuarter  of  an  hour  over  a  chair  with  liis 
neck  twisted.  Being  unable  to  work,  the  patient  was  re- 
ceived into  the  Charit(5.  Here  spasm  in  the  right  accessory 
and,  corresponding  with  it,  in  the  right  sternocleidomas- 
toid muscle  having  been  diagnosticated,  the  right  side  was, 
for  four  weeks,  treated  with  antispasmodics  and  electrici- 
ty, without,  however,  accomplishing  any  thing.  Rcmak, 
to  whom  the  patient  now  applied,  found,  in  the  trigonum 
ccrvicale  of  the  opp(»sit«  (left)  side,  knotty,  painful  swellings 
(about  the  nature  of  which,  whether  belonging  to  the  Ivm- 
phatic  glands  or  to  the  nerves,  he  was  doubtfVil),  and  applied 
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to  these  spots  leeches,  unguent,  hydr.,  etc,  and  the  constant 
current.  The  patient  improving,  but  not  yet  being  cured, 
•went,  after  four  week«,  to  the  clinic,  where  the  hot  iron,  un- 
fortunately without  any  result,  was  used  on  the  right  gi«le. 

On  April  18,  1S61,  Lindner  again  applied  to  Rcmak, 
being  then  in  a  worse  conditiou  than  before.     He  was  now 
perfectly  unable  to  hold  his  head  still,  which  he  coidd  do  at 
least  for  a  few  minutes  before.     There  were,  besides,  ins6n.ni 
bility  of  the  ]eh  side  of  tlie  pharynx,  and  a  limited  auies 
thetic  Bjiot  in  the  fossa  eer^•ic•alis.    The  constant  current  wjis 
again  applied  to  the  left  side,  and  a  perfect  cure  oblmnetl 
after  a  two  months'  treatment,  from  the  middle  of  April  to 
the  middle  of  May,  and  from  the  middle  of  June  to  the  mid 
die  of  .Tuly.     On  the  6th  of  Decemljer  there  reraaine*!  uul} 
a  small  hardened   place  in  the  right  sternocleidomastoid 
muscle  as  the  residue  of  the  reflex  spasm  which  did  no* 
again  return. 


Remak  maintains  that,  although,  according  to  his  expe 
rience,  there  is  no  part  of  the  central  nervous  system  or  ol 
the  sjTnpathetic  nerve  from  which  a  lateral  or  double  chorea 
cannot  originate,  in  general,  the  most  severe  cases  have  a 
compound  origin.  Thus  he  ascertained,  in  a  case  of  dtorcA 
magna,  the  spasms  of  which  were  so  violent  that  the  patient, 
a  girl  ten  years  of  age,  could  only  l>e  kept  on  the  bed  b} 
exerting  great  force,  that  the  real  starting-point  of  the  con 
vulsions,  which  had  begun  in  the  left  half  of  the  boily,  was 
situated  within  the  region  of  the  right  side  of  the  cervical 
portion  of  the  spinal  marrow,  and  of  the  cervical  portion  of 
the  sympathetic  nerve.  On  the  right  side  there  were  also 
symptoms  of  neuritis,  and  a  knot  the  size  of  an  almond  in 
the  tibial  nerve.  Kemak '  adds,  that  in  severe  cases  of  chon.'« 
at  least,  in  tlie  earlier  stages,  the  neuritis  disappears  by  it 
self  daring  the  central  treatment  with  the  constant  current, 
■  Med.  Ccstnl-Zeitang,  18d3,  page  1S8. 
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•wUile,  on  the  contrary,  the  periplieral,  altliough  qaietlng 
tempt>rarily,  acts  ratlier  injuriously  than  otherwise. 

I  have  treated  a  series  of  attuclts  of  chorea  (chorea  minor), 
affecting  three  girls  at  the  ages  of  from  seven  to  ten,  and  one 
of  sixteen  years,  witli  shocks  of  a  battery  consisting  of  ulnjut 
thirty  elements  (twenty-four  to  thirty  in  one  application), 
«nd  olwerved  after  each  a])plication  an  improvement  followed 
by  recovery,  so  that  I  cannot  but  urge  a  further  examination 
oi'  this  method,  which  failed  me  but  once  in  a  recent  ca&e 
where  the  sj'mptoma  increai<ed  rapidly.  The  nunititT  of  ap- 
plications necessarj'  for  a  complete  recovery  varies  lietween 
five  and  twenty-four,  but  the  first  application  always  pro- 
duced an  evident  improvement. 

Case  71. — Miss  P.,  an  antemic  girl  of  sixteen  years  of 
age,  a  patient  of  Dr.  Friedlieim,  suffered  for  about  six  weeks 
from  an  insecnrity  of  the  movfineuta  of  l)<)th  halve?  of  her 
body,  but  more  so  of  the  right  side,  which,  hardly  pen-civoil 
in  the  beginning,  increased  from  week  to  week.  The  pa- 
tient was  unable  to  sit  on  a  cliair  without  moving  her  whole 
body  or  her  arms  and  legs.  On  attempting  to  grasp  any 
thing,  she  dropped  it,  having  no  control  over  her  hands ; 
she  could  neither  write  nor  play  on  the  piano ;  while  walk- 
ing, her  legs  perfoniie<l  rotatory  movements;  while  her  arm 
and  sljoulder  were  raised  anteriorly,  posteriorly,  or  laterally. 

The  patient  was  jilaced  under  my  care  on  January  27, 
1865.  After  the  fifth  application  (February  11th),  an  im- 
provement was  noticed  ;  after  the  fourteenth  applicittion, 
her  hand  was  sufficiently  steady  to  WT-ite  a  few  lines  toler- 
ably, and  to  play  on  the  i>iano.  At  the  end  of  March  (after 
twenty-foiir  applications),  the  patient  had  fully  recovered. 

Uenedikt  thinks  he  has  met  with  no  ill  succces  in  more 
than  twenty  cases  of  chorea  minor,  through  galvanization 
of  the  spinal  column  in  such  a  manner  as  to  let  a  barely  [>vt- 
oeptible  current  ascend  for  from  one  to  one  and  a  half  min- 
ute* ;  moreover,  he  foun«l  the  worst  cas«B  improve  the  most, 
u  here,  after  a  few  a]>plications,  the  chorea -like  move- 


304 


WRITEH  8  PABALT8IS, 


ments  were  reduced  to  a  minimum. — I  have  not  been  aa 
successful  by  this  method ;  its  enij>loyineut  failing  iu  several 
cases  cBuse<I  me  to  rely  up<in  the  above-mentione<l  ttiethtxl. 
Benedikt  quotes,  among  others,  the  following  case  : 

Fanny  Wascher,  aged  eleven  years,  on  being  received  for 
treatment  (December  10,  1S62),  had  suffered  for  sLt  weeka 
from  a  violent  ch(»rea  minor  in  the  muscles  of  the  extremi- 
ties, trunk,  head,  and  face.  The  patient  was  moving  con- 
tinually, and  was  unable  to  make  any  fine  movemonta,  not 
even  the  buttoning  of  her  dress.  On  an  examination  with 
the  descending  spinal  marrow-nerve  and  nerve  muscle  cur- 
rents, the  sensible  and  motor  excitability  were  found  to  be 
heightened  to  an  enonuous  degree,  especially  at  the  open- 
ing of  the  current.  After  the  first  sitting,  in  which  four- 
teen elements  were  employed  in  the  described  manner,  sach 
a  calm  immediately  ensued,  that  she  was  enable<l  to  button 
her  dress  without  any  difliculfy.  After  tlie  fourth  (Decem- 
ber 13th),  the  patient  c/)uld  knit,  in  which  state  she  re- 
maincfl  till  the  22d  of  December.  On  De<'embor  27th, 
another  examination  was  made,  when  her  excitability  waa 
found  to  be  very  much  diminished.  On  December  3()th, 
the  morbid  movements  became  so  rare  that  it  was  necessary 
to  observe  her  lor  several  minutes  in  order  to  notioe  any 
spasm  of  the  extremities.  On  January  8th  she  was  galvan- 
ized  for  the  last  time,  and  was  discharged  from  the  hoepit&l 
on  January  19th  cured. 


Writer's  paralysis,  for  tlie  alleviation  of  which,  probably, 
the  aid  of  electricity  is  most  frequently  sought,  offers,  on 
the  whole,  no  favomblo  prognosis.  First,  because  those 
afflicted  with  this  disease  are  tisually  able  only  for  a  eluirt 
time  and  at  a  samfice  to  give  up  their  <jccupation,  whicli 
originates  and  maintains  the  affection  ;  second,  Itecause  the 
affection  is  met  with  in  a  variety  of  forms,  the  anatomical 
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Mid  physiological  explication  of  which  is  exceedingly  dif- 
ficult, yet  necessary  for  a  rational  treatment.  We  must 
especially  distinguish  between  three  kinds.  In  the  first, 
the  disease  consists  of  a  refiex  spasm  depending  upon  an 
irritntion  of  the  nerves  of  the  hand  and  wrist ;  tlie  second 
is  caused  by  a  paresis  of  the  extensor  muscles ;  while  the 
third  proceeds  from  a  neuritis.  The  spasm  naturally  as- 
sumes another  type  in  the  last  case,  according  to  the  seat  of 
the  disease,  whether  the  radial,  meflian,  ulnar,  or  other  nerve 
is  ^Mtsmodically  affected.  With  regard  to  the  treatment,  I 
vaB  BO  happy  as  to  cure  a  case  of  the  first  category,  with  a 
coexisting  anaesthesia  of  the  skin  of  both  thumbs  and  index- 
fingers,  with  the  induced  current,  and  the  use  of  the  brush 
(see  Case  72) ;  that  fonn  which  depends  upon  an  asthenia  of 
tlie  extensor  muscles  is  best  removed  through  their  faradiza- 
tion, while  the  neuritis  is  cured  by  the  use  of  the  constant 
current  (see  Case  74). 

Case  72. — Mr.  Joacbinii,  a  secretary,  aged  forty-one 
years,  was,  at  the  end  of  the  year  1851,  probably  in  conse- 
quence of  over-€xertion  in  writing,  affected  with  spasms  in 
the  thumb  and  index-finger  of  the  right  hand,  compelling 
him  to  leave  off  writing  for  several  months,  but  permitting 
him  to  resume  his  occupation  after  that  period.  Soon, 
however,  he  perceived  other  morbid  symptoms  in  his  right 
hand,  viz. :  pain  in  the  inner  side  of  the  ends  of  the  fingers, 
and  in  the  joints  of  the  thumb  and  index-finger,  which  fol- 
lowed every  attempt  to  write.  Neither  Toplitz,  which  the 
patient  visited  in  1854  and  1855,  nor  the  long-continued 
employment  of  the  constant  current,  had  any  perceptible 
influence  upon  it.  Yet  Joachinii  was  enabled,  although 
with  great  pain,  to  continue  his  occupation  as  secretary  till 
Hay,  1859,  when  the  upper  joint  of  the  thumb  became  so 
much  affected  as  to  make  it  impossible  fur  him  to  hold  tlie 
pen  in  the  usual  position,  compelling  him  to  grasp  the  pen 
■Iterofttely  between  the  index  and  middle,  or  the  middle  and 
nag^ngcr,  or  to  fasten  it,  by  means  of  an  ingenious  de^ioe, 
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to  a  tliirable.  Tlie  hypodermic  nse  of  morphine  cansed  rio- 
lent  bHmi'ng  and  constricting  pain  from  the  place  of  injec- 
tion, uloug  the  thumb,  which  finally  obliged  the  pntietit  to 
resort  to  his  left  hand  for  the  pnrpose  of  writing.  After  four 
weekp,  the  left-hand  writing  also  was  made  impossible  on  ac- 
count of  the  violent  pain  arising  in  the  joints  of  the  left 
thumb  and  index-finger.  The  unhappy  patient  wa>*  now 
unable  to  dress  without  help,  or  cut  his  food,  and  he  was 
finally  compelled  to  give  up  his  occupation  altogether.  After 
the  third  visit  to  Toplitz,  from  June  till  August,  1860,  had 
hardly  improved  his  condition,  the  despairing  patient  came, 
upon  the  advice  of  Dr.  Wolff,  to  my  office. 

The  examination  proved  that  it  was  impossible  for  the 
patient  to  extend  fully  the  thumb  and  index-fingers  (espe- 
cially of  the  left  side),  a  condition  which  was  undoubtedly 
caused  by  a  hj-penesthesia  of  the  nerves  supplying  the  joints 
of  the  fingers,  which  made  the  patient  anxiously  avoid  even 
the  slightest  extension ;  aniB?thesia  of  the  skin  of  both  thumbs 
and  index-fingers  was  also  discovered.  In  accordance  with 
the  result  obtained  by  the  examination,  the  electric  brush 
was  applied  to  the  anjesthetic  portions  of  the  skin.  After 
the  first  application,  Joachinii  wn«  able  to  write  for  a  quarter 
of  an  hour  with  the  pen  held  in  the  normal  position.  After 
the  fourth  apjilication  (October  15th),  he  wrote  an  accoont 
of  his  affection,  extending  to  five  page*.  After  thirty-three 
applications  (toward  the  end  of  December),  he  was  able  to 
extend  tolerably  well  the  thumb  and  index-finger,  while  he 
could  also  hold  lighter  sul)istancc8  with  his  left  hand.  Still, 
as  the  pain  fluctuate<l  frequently,  cjmsed  partially  by  his 
continued  use  of  the  pen,  partially  by  unknown  influences, 
it  was  necessary  to  use  the  brush  twenty  times  more,  till  the 
23d  of  March,  in  order  to  remove  entirely  the  neuralgia  with 
the  ana?sthe«sia.  The  extensor  muscles  of  the  fingers  were 
also  faradized  during  the  last  applications. 

I  saw  the  patient  again  on  the  7th  of  May.  He  was  now 
able  to  attend  to  his  customary  duties  as  a  secretary ;  the 
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pain,  however,  caused  by  the  morphine  injections,  had  not 
j'ct  fully  disappeared,  his  right  thiimh  was,  to  use  his  own 
expression,  painfully  enclosed  hy  a  tight-fitting  net. 

Cjuie  73. — Mr.  Richard  Fabricius,  twentj-seTen  years  of 
age,  continually  engaged  as  a  clerk  for  six  yeare,  always 
enjoyed  good  healtli  until  eight  or  nine  month;*  ago,  when, 
after  having  written  fiir  a  long  period  unnsually  much, 
fro(|ucntly  eight  to  ten  hours,  he  experienced,  while  writing, 
a  stinging,  contracting  sensation  in  the  wriBt-joint,  which 
thence  extended  into  the  fingers,  especially  into  the  thumb 
and  index-finger.  The  thumb  was  then  spasmodically  bent 
in  the  last  joint,  approaching  the  palmar  surface  of  the  hand, 
and  drawn  tightly  to  the  index-finger.  The  pain  in  the  wrist- 
joint  began  whenever  the  patient  tried  to  write ;  after  having 
written  for  a  quarter  of  an  liour,  spasm  of  the  fingers  fol- 
.lowed,  obliging  hin»  to  stop  if  he  had  necessarily'  to  continue 
Writing ;  novertheles*,  the  pain  in  the  wrist  and  spasm  in 
the  fingers  not  only  increased,  but  the  pain  also  extended 
along  the  extensor  carpi  ulnaris  to  the  forearm,  making  any 
further  writing  impossible.  After  the  evil  liaJ,  for  seven 
months,  incn.'ase<l  in  intensity,  the  patient  was  advised  by 
Dr.  Wegscheider  to  ])Ut  himself  under  my  treatment. 

This  affection  apparently  consisted  of  a  spasm  of  the 
flexor  longns  poUicis  and  the  addnctor-pollicis,  the  former 
causing  the  flexion  of  the  last  joint  of  the  thnmb,  the  latter, 
besides  the  adduction,  as8i6tc<l  by  the  muscled  situated  on  the 
inner  side  of  the  ball  of  the  thnmb,  producing  also  tlie  oppo- 
sition of  the  thumb,  that  is,  it**  moNnng  into  the  palmar  sur- 
face and  its  approaching  the  little  finger.  The  examination 
made  with  regard  to  the  eletitric  action,  8howc<l  a  rleficient 
oontnu'tion  of  the  abductor  pollicis  brevis,  and  of  the  exten- 
sores  pollicis,  longus,  and  brevis,  the  extensor  muscles  of  the 
other  fingers  acting  nonnally.  The  continue<l  faradization 
of  tlu'-^e  muscles,  made,  at  the  In^ginning,  twice  a  week, 
allowed  the  patient,  who,  although  with  intervals,  continued 
to  write,  tu  attend  to  his  clerical  duties  for  fourteen  hours 
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in  sacceseion,  so  that,  after  this,  I  electrified  him  but  once 
a  week,  terminating  the  treatment  at  the  banning  of  Au- 
gust. 

Case  74. — ^Privy-Secretary  H.,  a  patient  of  Dr.  Simon- 
sohn,  forty-eight  years  of  age,  a  strong  and  healthy  man, 
came  under  my  professional  care,  February  12,  1865,  hav- 
ing suffered  for  a  year  from  writer's' paralysis,  which  showed 
the  following  symptoms :  the  thumb  and  index-finger  stifSy 
embraced  the  pen ;  the  wrist  was  drawn  spasmodically  to  the 
forearm  and  rotated  outward,  so  that  he  was  unable  to  write 
a  few  words  without  interruption,  the  pen  falling  out  of  his 
hand  unless  he  stopped  writing.  If  compelled  to  continue, 
a  pain  ensued  in  the  arm  along  the  radial  nerve  going  up  to 
the  shoulder ;  the  local  examination  proved  the  existence  of 
a  painful  swelling  at  least  half  an  inch  long,  in  the  radial 
nerve  immediately  over  the  elbow-joint.  The  constant  cur- 
rent having  l>een  applied  sixty-five  times  to  this  place,  the 
evil  was  removed,  and  the  patient  declared,  a  year  after  the 
termination  of  the  treatment,  that  since  that  time  he  had  no 
difficulty  in  pursuing  his  occupation. 


Remak  '  has,  in  a  series  of  lectures,  delivered  before  the 
Medical  Society  of  Berlin,  on  "  spasm  of  the  facial  muscles,'' 
mentioned  several  cases  cured  by  him  by  means  of  the  con- 
stant current.  These  ca^es  were  either  such  as  proceeded 
from  a  periostitis  and  were  cured  by  the  local  treatment  of 
the  affected  part,  or  they  followed  a  neuritis  cervico-brachi- 
alis,  when  they  were  cured  by  removing  the  knotty  swell- 
ings situated  in  that  region,  or  they  were  finally  those  in 
wliich  the  cervical  ganglia  of  the  sympathetic  nerve  of  the 
same  or  of  the  opposite  side  acted  a  prominent  part,  through 
the  galvanization  of  which,  by  placing  the  positive  electrode 
upon  the  region  of  the  ganglion,  the  spasm  was  quieted. 

'  See  Berliner  EUnleche  Wocheofchiift,  1864.   Koa.  81-23. 
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The  following  is  the  BjmopBiB  of  a  case  belonging  to  the 
Inet -mentioned  category ; ' 

The  patient,  a  baker  by  profc'^sion,  thirty  years  ohl,  was, 
abciat  three  years  ago,  affected  with  a  sjiajsjii  of  the  right  or- 
bicnlaris  palpebrarum.  Thence  tlie  spiv^ni  extended,  within 
a  year,  to  the  other  facial  and  e8i>ccially  the  zygomatic  mu^ 
clea.  After  another  year,  the  orbicularis  of  the  left  side  was 
also  attacked,  and,  finalh',  after  a  few  months,  all  the  mua- 
cles  of  the  left  side,  the  right  side,  however,  being  mainly 
affected.  The  spasms  varied  in  their  character;  the  ma- 
jority of  the  facial  muscles  of  the  right  side  were  subject  to 
an  almost  continuous  twitching;  besides  this,  greater  attacks 
of  nolent  tonic  spasms,  beginning  in  the  right  orbicular 
niueclo,  affected  the  other  facial  muscles,  occurring  seven 
tirae«5  an  honr,  and  oftener.  He  could  produce  these  s]>usmB 
at  will,  by  closing  the  right  eye,  as  is  usually  the  case  in 
6uch  mimic  facial  spai^ms.  This  act  was  inevitablj'  followed 
by  sjiafiin^,  usually  of  a  tonic  nature  at  first,  more  strongly 
marke<l  on  the  right  than  on  the  left  side,  lasting  for  minutea, 
and  longer.  The  spasms  then  assumed  a  clonic  character; 
brisk  twitchingp  of  all  the  facial  muscles  followed  each  other 
quickly  in  succession,  terminating  in  slight,  trembling  mo- 
tions, or  convulsions  of  the  respective  muscles.  The  history 
of  tlie  case  gave  no  ex]ilanation  of  the  origin,  neither  could 
Prof,  von  Graefc  discover  any  points,  painful  under  prctisnre, 
which,  in  such  cases,  indicate  neurotomy.  Then  Remak  no- 
ticed such  a  jiaiiiful  jKiint  on  the  right  side  of  the  cervical 
{•ortion  of  the  vertebral  column,  in  the  vicinity  and  on  the 
anterior  surface  of  the  fifth  cervicjil  transverse  prticess  (where 
the  ganglion  cervicale  medium  is  usually  found).  Pn-ssure 
upon  thii  point  did  not  stop  the  spasmodic  attacks,  but  the 
intrudnction  of  the  positive  electrode  of  an  intense  gal^'anic 
current  suspended  them.  After  the  current  hud  l»een  em- 
ployed at  intervals  for  three  weeks,  the  spasms  were,  ou  the 
let  of  February,  reduced  to  such  an  extent  as  to  enable 
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the  patient  to  resume  his  work,  and  to  continue  it  for  three 
months  without  interruption.  Ilaviiig  hoen  no  more  gal- 
vanized during  this  period,  he  hod  but  very  few  sliglit  at- 
tAcks  of  tonic  spasms,  occurring  about  once  in  a  week  or  a 
month.  Now,  a  tonic  contraction  of  all  the  muscled  of  the 
right  side  of  the  face  ensues  only  when  he  voluntarily  nhuts 
his  eyes  firmly ;  otherwise  he  feels  so  well  that  he  has  no 
desire  to  undergo  another  course  of  treatment  for  the  pur- 
pose of  removing  these  last  residues. 

Remak  mentions,  on  this  occasion,  cases,  in  which  facial 
epasms  have  been  followed  by  epilkptio  convxxsions,  and 
in  which  he  also  obtained  favorable  results  through  the  gal- 
vanic treatment  of  the  cervical  j)ortioii  of  tlie  syiiijiatbetic 
nerve.  He  is  of  the  opinion  that,  in  such  cases,  indirect 
catalytic  actions  take  place — that  is,  such  actions  proceed 
from  the  nerves  to  the  blood-vessels  sujtplied  by  thorn — by 
causing  a  dilatation  of  the  vessels  and  a  resorption  of  exuda- 
tions, etc.,  by  means  of  exciting  a  current  of  liquids  in  the 
interior  of  the  tissue.  lie  is,  hence,  inclined  to  ascribe  t^uite 
a  peculiar  importance  to  the  vertebral  branch  of  Uie  first 
thoracic  ganglion,  as  this  branch  supplies  the  vertebral  arte- 
ry, and  thus  may  possibly  exercise  a  catalytic  influence  upon 
the  base  of  the  brain. 


In  consequence  of  rheumatic  affections,  be  it  either  a 
simple  muscular  rheumatism  or  a  rheumatic  exudation  into 
the  muscular  substance  itself,  there  liHiijien  frequently  di-u 
tortious,  especially  of  the  muscles  of  the  nock  and  shoulder. 
In  the  first  case,  the  pain  primarily  causes  the  patient  to 
give  to  the  respective  parts  an  abnormal  position,  which  atler- 
ward  l>ecomes  customary,  and  finally  habitnal,  in  consequence 
of  the  disturbances  of  nutrition  developed  in  the  inactive 
muscles.  These  disturbances  of  nutrition,  being  jierfectly 
analogous  to  those  cases  in  which  muscles  are,  for  a  long  po- 
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riod,  kept  in  a  Btote  of  maotivity,  in  conseqnence  of  a  firm, 
long-continued  bandage,  or  in  consequence  of  a  former  apo 
|>le<rtic  »ttftcl<,  are  frequently  removed,  in  a  surprisingly  short 
time,  by  the  emploj-ment  of  the  constant  current,  as  well  as 
by  cutaneoufl  and  muscular  faradization.  Those  kkeumatio 
l)j.<T0RTioN9,  too,  depending  upon  an  exudation  into  the  mus- 
cular tissue  itself,  may  also  be  cured  by  directing  an  uninter- 
rupted current  upon  the  lengthened  muscles  simultaneously 
with  the  cutaneous  faradization  of  the  portion  of  skin  over 
the  distortion,  thereby  incronsing  their  contractile  power  suf- 
ficiently for  the  extension  of  the  shortened  muscles.  Passing 
a  stable  current  through  the  diseased  muscle  may  also  accom- 
plish a  cure. 

Enlniann  reports '  the  following  case  belonging  to  this 

Mr.  W.,  a  straw-hat  manufacturer,  had  oontnictcd  a  rheu- 
matism, compelling  him  to  turn  tiie  head  strongly  to  the  right 
Bide,  anteriorly  and  ilownward.  In  the  beginning  he  was 
still  able  to  place  the  head  in  the  right  position,  although 
uiily  with  pain,  and  only  when  aided  by  the  hand;  later  he 
faile<l  in  this,  and  he  thus  remained,  in  spite  of  the  use  of 
vapor-baths,  cataplasms,  cmlirocations,  and  depletions.  Four 
months  after  the  beginning  of  the  affection,  the  patient  ap- 
plied t<i  Dr.  Erdmann,  who  found  a  perfect  torticollis  rheu- 
matica.  The  cliin  almost  touched  the  right  clavicle,  while 
the  left  Btemocleidomiistoideus  could  be  felt  very  taut  under 
the  skin.  The  patient  was  able,  with  the  aid  of  the  hand, 
to  move  the  head  somewhat  backwanl,  but  not  to  the  left 
Bide.  Passive  motions  caused  him  an  extraordinary  pain. 
The  electro-tnuBcnlar  contractility  and  sensibility  of  the  ster- 
nocleidoraastoideus  were  somewhat  diminishcl.  After  the 
first  employment  of  clectro-cnt^neous  irritation  of  the  neck, 
the  raotioTi  of  the  head  became  innnedintely  more  free,  and 
remained  thus  for  several  hours.  On  the  following  day  Enl- 
naann  faradized,  at  the  same  time,  the  splenioa  capitis  of  the 
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left  side  and  the  upper  third  of  the  Btemocleidomastoideus, 
when  the  head  became  straight,  and  even  inclined  to  the  left. 
The  motions  now  remained  easier,  and,  after  the  tenth  ap- 
plication, the  patient  was  perfectly  cared. 

M.  Eosenthal  cured,  with  the  constant  current,  the  foU 
lowing  case : ' 

Therese  Kummer,  having  been  sent  to  the  city  on  an 
errand,  returned,  after  a  few  hours,  drenched  from  a  sudden 
violent  rain,  and  with  a  distortion  of  the  right  trapezius,  her 
head  inclining  to  the  right  and  behind,  her  chin  turned  to  the 
left.  The  clavicular  portion  felt  hard,  and  became  painful 
whenever  the  patient  tried  to  raise  the  head.  The  passing 
of  a  constant  current  through  the  affected  muscle  caused 
immediately  a  freer  motion  of  the  head.  The  next  morning 
a  second  galvanization  was  made,  which  removed  the  abnor- 
mal position  of  the  head  entirely,  and  allowed  the  patient 
to  resume  her  usual  work, 

D.  Paralyses. 

In  the  treatment  of  paralysis,  the  electric  current  has, 
from  the  oldest  times,  been  extensively  and  successfully 
employed ;  indeed,  it  is,  on  account  of  its  inlying  qualities, 
to  be  used  in  preference  to  all  other  means. 

1.  Electricity  is  a  stimuhis.  Accordingly,  it  causes,  like 
all  other  organic  or  inorganic,  chemical  or  mechanical  irrita- 
tions, when  applied  to  motor  nerves,  a  contraction  of  those 
muscles  supplied  by  the  irritated  nerves.  This  happens  as 
long  as  the  nerve  is  still  irritable,  without  regard  to  its  being 
connected  with  or  separate  from  the  brain  and  spinal  marrow. 
Applied  directly  to  a  muscle,  electricity  suspends  contrac- 
tions ;  if  directed  to  sensitive  nerves,  or  their  extensions,  sen- 
sation is  produced  as  long  as  the  communication  with  the 
brain  and  spinal  marrow  is  intact.  It  is,  finally,  the  only 
known  agent  which  excites  all  the  nerves  of  special  sense, 

■  X.  e.,  page  105. 
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while  through  any  other  means  only  one  can  be  excited. 
Thus  the  vibrating  air  affects  the  auditory,  volatile  sabstancea 
the  olfactory  nerve,  soluble  substancea,  the  sense  of  taste,  etc. 
The  c^jnstant  and  the  intermittent  current,  however,  differ  in 
several  points  from  each  other  with  regard  to  their  action 
on  the  nerves  and  muscles,  for  sometimes,  in  deei>er  dis- 
tarbances  of  nutrition,  the  galvanic  irritability  is  preserved, 
while  the  fnradic  is  extinguished,  and  only  through  the  ir- 
ritation of  the  cutaneous  nerves,  by  means  of  the  isecondary 
interrupted  current,  may  single  convulsions  be  produced  as 
a  consequence  of  reflex  action.  This  difference  probably  de- 
peniLs  upon  the  fact  that,  of  the  agents  causing,  according  to 
Von  Bezold  and  Fick,  the  irritation,  namely,  the  fluctuation 
of  intensify  of  the  current  and  the  duration  of  the  uninter- 
rupted current,  the  latter,  under  certain  circumstances,  be- 
oomee  of  greater  importance  than  the  former. 

9.  7%e  eUdric  current  increa«M  th«  supply  of  hlood  to  th« 
irritated  part  of  the  body.  If  an  nnintemipted  current  is 
passed  through  the  thigh  of  a  frog,  bo  aa  to  cause  tetanus, 
withont  irritating  the  other  limb,  the  blood-vessels  of  the 
akin  in  the  galvanized  part  are  not  only  strongly  dilated  and 
filled  with  blood,  but  the  muscles  are  also  engoi^ged,  bo  as  to 
cause  the  briglit-red  blood  to  pour  out  of  every  cut,  while 
the  flesh  of  the  non-electrified  tliigli  presents  the  usual  pale, 
blooijless  appearance. 

8.  Tlw  ch-ctric  current  augments  the  temperature  and 
inerM«i^s  tfie  valums  of  the  irritated  part.  With  regard  to 
this,  we  have  mentioned  the  observations  of  Matteucci  and 
Semsscn  on  the  increase  of  temperature  and  augmentation 
of  volume. 

4.  Tfie  deetric  atrrent  enhances  the  contractus  snsrgy  of 
tkt  vasodar  walls.  We  refer  to  the  experiments  of  Weber 
made  on  the  mesenteric  arteries  of  the  frog,  aireaily  quot«d. 
J.  S.  Schultzc '  has  jirovcd  tliat  the  narrowing  of  the  lumen 

I  tie  uteriuiim  aotione,  ttruotun,  cotutltotiaDa  chtnico  M  tIU.    18Ml 
PlMt»»2. 
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caused  by  the  induced  current  takes  place  also  in  the  largei 
arteries. 

5.  Tlui  decVric  eurreni  oowUtraott  tht  «ieondary  change 
occurring  in  inactive  nerve»  and  mutcle*.  John  Reld '  made 
a  section  of  the  nerves  of  the  lower  extremities  of  some  frogs 
through  the  spinal  canal,  so  as  to  destroy  entirely  their  ner- 
vous connection  witli  the  spinal  marn^w.  He  then  galvan- 
ized daily  the  muscles  of  one  of  the  pandyzed  legs,  while 
those  of  the  other  leg  were  not  touched.  At\er  the  lapse  of 
two  moutlis,  the  fonner  had  lost  neither  in  firmness  our  cir- 
cnmference,  contracting,  u]>on  the  galvanic  stimulus,  in  a 
corresponding  degree,  while  in  the  latter  the  volume  wai  di- 
minished about  one-half,  and  they  were  relaxed  and  withered. 

6.  The  eledriv  current  ia  cnptibh  of  rcittorSng  to  f>rrw» 
and  mutdeg  their  lout  functiomil  jwuxr.  Nerves  and  mus- 
cles possess,  like  every  other  tissue,  an  activity  corresptmding 
to  their  degree  of  development.  The  electric  current  being 
capable  of  improving  the  nutrition  of  the  muscular  substance 
through  contraction  of  the  muscles — which,  on  their  piirt, 
causes  a  fuller  supjily  of  arterial  blood  to  their  tisane,  and 
with  it  an  increase  of  the  endosmotic  power  of  the  fibres — 
the  endosmotic  quality  of  the  muscular  fibres  being  also  in  a 
certain  proportion  to  their  power  of  action,  the  electric  cur- 
rent is  capable  of  increasing  the  diminished  and  of  «*toring 
the  lost  functional  power.  Wliether  the  electric  stimulus 
may  cwuse  a  regeneration  of  muscular  fibres  in  muscles  atro- 
j>hie<l  to  the  highest  degree,  or  whetlier,  probably  in  such 
case,  as  asserted  by  Zenker,'  a  new  formation  of  muscular 
fibres  takes  place,  ir.  exceedingly  doubtful.  Still,  if  the  latter 
be  the  case,  the  electric  current  will  be  useful,  by  restoring 
the  disturbed  relations  of  nutrition  in  the  new  formation  of 
muscular  elements. 


'  On  the  RelaUon  ti«twpen  )iu*ouUr  CoDtntctiUty  •nd  lh«  N« 
Edinbnrgh,  1841.    PageaS^II. 

*  Ccbar  VerftwUruDg  der  WUlkurlicken  Moakeln  in  Tjpbua  Abdomiiuli^ 
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7.  The  diMltttwrrent  is  capable  of  developing  a  »up- 
plfvieutary  fwM^JOn  in  mn«cxdar  fihret  not  yet  para- 
li/z<i<I,  L  Hepp'  has  proved  that,  iu  Lypertrophies  of 
tniiAcIe§,  the  increase  in  tbickneae  of  the  primitive  masca- 
Iht  fibre?  is  alone  sofficient  to  explain  the  augmentation  of 
hulk  ;  that,  likewise,  the  differences  in  the  size  of  the  same 
maecle,  caused  by  age  and  exercise,  depend  solelj  upon  the 
different  thickness  of  the  primitive  miiscnlar  fibrt>s.  Tims 
the  electric  irritation  causes  also  an  increai^e  of  thickness  and, 
at  the  same  time,  an  increased  capability  of  function  in  the 
normal  muscular  fibres. 

8.  We  are  enahUd^  thmigh  th«  electric  current,  a«  shown 
by  Krf)'  to  act  directly  on  the  train  and  spinal  marrow. 
Moreover,  the  galvanization  of  the  sjTnpathetic  nerve  and 
its  ganglia  appeare  to  u*  to  have  pointed  out  a  method  by 
which  to  cure,  indirectly,  cases  of  paralysis  originating  in 
the  brain  ami  spinal  marrow.  We  have  noticed  a  similar 
treatment  for  the  removal  of  spasm. 

9.  I^iien  !f  tJte  direct  cl^trolym«  h<i«  ?/ut  little  inflittne* 
■upon  tJve  proems  of  resorption,  which  we  exj>ect  fot  the  re- 
mmvd  of  certain  jmralyti^  processes,  still  the  capability  of 
the.  current,  to  effect  a  transmission  of  liquids  from  one  eUo- 
trotle  to  tlie  other,  seems  t/te  more  to  he  ofgrmter  importance 
in  th^se  procedures. 

If  wo  now  turn  to  the  several  forma  of  paralysis,  those  of 
cerebral  origin  will,  undoubtedly,  in  accordance  with  the 
pathogenesis,  hold  out  the  lciL<t  pnwpect  of  being  cured  by 
the  electric  current ;  yet,  its  employment  is  here  also  useful 
by  removing  or  diminishing  those  frequently  only  secondary 
symptoms,  such  a-»  the  feeling  of  cold,  the  aniesthcsia  and 
■trophy,  the  contractions  of  the  flexor  muscles,  etc,  thereby 
n^lucing,  as  it  were,  their  actual  amotmt  and  extent.    In 

'  Bettrsg  zur  Lehre  ron  der  Hriiertrophie  dcr  Miukehi  in  H«b]«  uxl  Pfettf- 
fcr't  ZciUchriA  f  Or  ntioncUe  Hedicin.  Neue  Folg«.  B«iui  ir.,  Ben  iL.  pag« 
8«T. 

'  Deuuche*  Archlr  fQr  kliuiache  Medicin.    Bd.  Ut,  iMge  240,  tt  uq. 
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apoplectic  pamlysis  espwially,  its  ii-te  becomes  more  promi» 
uent,  as  it  acts  often  in  a  twofold  miwincr  :  First,  the  cere- 
bral portion  around  the  apoplectic  focus,  reiidere<l  incapable 
of  performing  its  usual  functions  on  account  of  the  hypene- 
mia,  seroufi  infiltration,  etc.,  l^  again  made  active  thmngli 
the  direct  passage  of  the  current,  thus  preventing  the  ana- 
tomical changed  proceeding  gradually  from  the  oxtravji- 
sation  throiigh  the  cervical  eiiinal  marrow  to  the  nerves 
and  umsclcs  ;  and  second,  these  secondary  symptom*  them- 
selves are  afterward,  although  but  imperfecth",  removed. 
The  following  are  the  methods  usually  employe*!  in  these 
oaees  ;  1.  Tim  treatment  through  the  head,  in  which  Romak 
galvanizes  the  sympathetic  nyrve,  or  places  one  pole  on  the 
cervical  portion  of  the  vertebral  column,  wliilo  the  other 
pole  is  applied  to  the  frontal  hidf  opposite  the  seat  of  the 
disease.  2.  T^  galvanhation  of  the  paralyzed  mu^cU*. 
3.  Their  faradUution. 

Concerning  the  first  method,  Komak,  believing  that 
every  cerebral  hemiplegia  is  to  be  considered  a  traumatic 
inflammation  of  the  brain-8ul)stance  caused  by  tlic  oxtrava- 
sation,  advises  its  employment  immediately  after  the  \im\ 
of  local  depletions  (from  temporal  and  occipital  regiom-i. 
resorbing  ointments,  and  bl  isters.  Through  these  means  he 
professes  to  have  obtained  u  complete  recovery  even  io 
h^'per&tlienic  hemiplegias  which,  according  to  his  experience, 
would,  at  a  later  period,  have  become  incurable.  Yet  this 
method  has  not  jet  been  adoj»ted  by  any  one,  so  far  n*  I 
know.  At  a  later  period,  however,  when  the  treatment 
is  conducted  more  with  regard  to  the  removal  of  secondary 
,  symptoms,  I  have  met  with  favorable  results  by  galvanizing 
the  sympathetic  nerve  witb  or  without  the  appearance  of 
diplegic  contractions.  I  was  not  so  fortunate  as  Remak  and 
Beuedikt  to  obtain  a  temporarj-  or  permanent  solntion  of  tlio 
ef>ntraction8. 

Tlie  peripheral  treatment  consists  in  the  employment  of 
the  galvanic  spinal  marrow-nerve  and  spinal  marrow-muacle 
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3arrent5,  or  in  faradization,  which  latter  course  enables  the 
practitioner  to  remove  slight  contractions  of  the  extensor 
lunscloa  as  well  as  to  restore  the  functional  power  to  the 
KfTected  parts.  The  removal  of  the  contractions  is  also  facil- 
itated liy  faradiziug  the  respective  flexors  with  but  rarely 
interrujtted  current;>.  It  is  naturally  understood  that  but 
weak  currents  (eight  to  twelve  elements)  are  to  be  employed 
for  only  a  few  minutes,  if  it  is  desired  to  begin  the  galvani- 
zation of  the  l>rain  ejirly.  The  same  care  must  alst>  be 
taken  at  a  later  period  in  this  method  as  well  a&  in  pe- 
ripheral galvanization  and  faradization,  as  long  as  tonic 
contractions  indicate  an  irritated  state  of  the  brain.  It  is 
in  such  cases  usuidly  best  to  institute  a  few  applications  by 
way  of  trial,  and  to  desist  from  any  further  electric  treat- 
uiont,  unless  a  visible  progr«>s  is  caused  by  it,  for  then 
nothing  can  be  expected  by  persevering ;  while  on  the  other 
hand  oven  a  perceptible  progress  does  not  warrant  in  any 
way  any  exalted  hopes  for  tlie  final  result.  An  isolated 
paralysis  of  single  muscles  of  the  eye,  otYen  appearing  as 
first  and  only  symptoms  of  a  limited  apoplectic  focus,  allows 
mostly  a  favorable  prognosis  with  regard  to  its  removal 
through  the  local  employment  of  the  constant  and  inter- 
rupted current,  but  it  is  frequently  the  precursor  of  new  and 
more  dangerous  apoplectic  attacks. 

Cask  75. — Max  Bunzel,  eight  years  of  age,  was,  in  18C.5, 
taken  sick  with  an  encephalitis  accompanied  by  unconscioua- 
nees  and  violent  spasms,  and  followc<l  by  a  total  paralysis  of 
the  left  side  of  the  body.  In  May,  1S66,  the  little  patient 
began  again  to  walk,  and  tho  nntrition  of  the  left  leg  also 
improved.  When  I  saw  the  boy  (Jannary  2.3,  1867),  for  the 
firet  time,  the  arm  was  still  perfectly  useless,  cold,  and 
drawn  to  the  tiiorax ;  elbow  ajid  hand  were  flexed,  and  could 
not  Ite  straightened  nor  reniove<l  farther  than  an  inch  from 
Uie  trunk.  A  passive  extension  of  tlie  arm  and  hand,  as  well 
as  a  passive  raising  of  the  arm,  was  easily  made.  The  deltoid 
muscle,  and  the  extensors  supplied  by  the  radial  nerve,  were 
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I»artially  paralyzed,  tlie  ulnar  nerve  was  entirelj  so.  The 
electro-muscular  contractility  was  intact  in  all ;  even  in  tbij«e 
jiartially  very  atrophied  muscles  (for  instance,  the  interoesei 
muscles^) ;  the  sensibility  was  not  disturbed.  The  furadizn- 
tion  of  the  paralyzed  muscles  caused,  after  thirteen  apftlica- 
tions  (February  27th),  such  an  improvement,  that  the  pa- 
tient was  enabled  to  rai^e  the  arm  on  a  level  with  his 
shoulder,  to  stretch  the  hand,  and  to  abduct  the  fingers 
somewhat.  After  twenty-seven  applications  (end  of  April), 
tlie  deltoid  as  well  as  the  triceps''  muscle  acted  normally,  the 
fingers  could  be  adducte<l  and  abducted,  several  of  the  finjjers 
could  also  be  extended,  so  that,  at  the  end  of  June,  the  treat- 
ment terminated  to  our  great  satisfaction,  after  forty-two 
applications,  and  after  the  muscular  tissue  of  the  forearm 
and  hand  had  become  more  ileveloped. 

Case  76. — ^Mr,  A.  F.,  secretary,  went  to  Dr.  Graefe's 
clinic  on  account  of  double  vision,  which  he  first  noticed 
several  weeks  ago  wliilo  leaving  his  office  for  his  home,  and 
which  had  atfected  him  ever  since.  The  objective  syroptonis 
seemed  to  show  nothing  abnormal  in  his  eyes;  the  examina- 
tion of  diplopia  furnished  at  that  tijno  no  exact  localization, 
neither  was  it  evident  that  a  paretic  alfection  had  occurred 
simult^meously  to  several  nervous  trunks,  especially  of  the 
left  eye.  The  suspicion  of  the  cause  of  the  disease  being 
central  was  confinncd  by  tliis  circumstance  as  well  as  by 
its  sudden  origin,  and  a  feeling  of  dulness  in  the  head,  of 
which,  among  other  symptoms,  the  patient  eom[>lained  con- 
tinually, lie  was  treated  for  four  and  a  half  months 
with  iodide  of  i>ot.,  Stahl's  pills,  the  repeated  applicj»tion 
of  the  ferrum  candcns  along  the  sjiine,  etc.,  and,  at  the 
end  of  ifay,  placed  under  my  care  for  the  purpose  of  an 
electric  treatniunt.  The  symptoms  of  the  patient  were,  ac- 
cording to  Dr.  v.  Graefe,  the  following :  the  position  of  the 
axis  of  vision  of  the  left  eye  showed  under  no  circumstancea 
any  noticeable  degree  in  tlie  deviation  of  the  angle  fKun  the 
normal  position,  so  that,  from  the  e.xternal  appeamucc  of  the 
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pHtient,  no  conclusions  conld  b&ve  been  made  concerning  his 
affection,  if  it  had  not  been  manifested  by  the  characteristic 
(oorresponding  to  an  existing  paresis  of  the  obliquiu  superior 
muscle)  position  of  the  head  (turning  of  the  head  round  its 
tram- verse  axis  anteriorly,  and,  at  the  same  time,  round  its 
Tertical  axis  to  tlie  hcaltliy,  in  tliis  case,  the  riglit  eide).  It 
was  only  during  tlie  diagonal  movement  inward  and  down- 
ward— the  direction  in  which  the  wauthig  function  of  the 
superior  ol>li<iue  manifests  itself  most  remarkably,  on  ac- 
oofont  of  its  monug  the  eyeball  the  strongest  upwai-d — that 
it  became  evident  tliat  the  left  eye  was  not  moved  perfectly 
inward  and  upward  (corresponding  to  the  function  of  the 
trochlearis  to  the  outward  and  downward),  so  that  under 
paid  circumstances  a  convergent  squint  with  a  deviation  in 
height  ensued.  The  diagnosis  could  be  completed  from  the 
symptoms  of  diplopia,  after  amilyzing  wliich,  it  appeannl 
that  the  patient  suSei-ed,  in  addition  to  the  above-mentioned 
paralysis  of  the  obliquus  superior  muscle,  from  a  slight  pa- 
rotic affection  of  the  rectus  iuternus.  The  paresis  had  al- 
ready changed  in  such  a  manner  as  to  produce  a  slight  con- 
traction of  the  obUquus  inferi<ir,  that  is,  the  atfection  had 
already  begun  to  pass  into  the  concomitant  squinting  of  the 
oblique  nmsclee.  Tiiis  double  vision  annoyed  the  patient 
very  much,  and  he  fonnd  it  especially  difficult,  while  ex- 
amiuod,  to  ascerttuu  the  dimensions  of  height.  In  order  to 
obviate  this,  he  was  ordered  prismatic  glasses  (130)  with  the 
basis  dowtiward.  lie  recognized,  with  great  joy,  the  favor- 
able result*  derived  therefrom,  but  wjis  still  unable  to  read 
or  write  by  using  both  eyes  at  the  same  time. 

After  having,  for  four  weeks,  electrified  the  patient  by 
placing  one  conductor  upsn  the  fronUil  bone,  while  the 
other  was  applied  to  those  points  of  the  closed  eyes  from 
which  the8Ui>erior  oblique  and  internal  rectui<  muscles  could 
be  eaaioet  reached  by  the  current,  the  examination  made  in 
Cfraefe's  cUnic  gave  the  following  result :  the  parotic  afiec- 
tion  of  tlic  suffering  muscles  had  considerably  receded,  doa- 
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ble  vision  conld  onlj  be  provoked  by  arranging  the  axis  of 
vieion  for  objects  so  situated  that  the  two  muscles  iinisl  ex- 
ert themselves  mostly  in  a  downward  and  right  oblique 
manner.  Symptoms  depending  ujwn  a  slight  degree  of  con- 
traction of  the  inferior  oblique  muscle  still  existed.  From 
July,  1856,  the  patient  was  enabled  to  resume  his  occupa- 
tion as  secretary.  The  subsequent  period  furnished  the  sad 
proof  of  the  patient  suffering,  indeed,  from  a  cerebral  affec- 
tion. Afler  the  lapse  of  six  months,  during  wliicli  he 
became  entirely  upable  to  work,  repeated  attacks  of  dizzi- 
ness and  loss  of  consciousness  ensued,  followed  by  partial 
deafness,  and  weakness  in  the  lower  extremities,  so  that,  in 
the  spring  of  1830,  he  wac*  oblige<I  to  resign.  A  paralysis 
of  the  muscles  of  the  eye  did  not  again  appear. 

Benedikt  publishes  the  following  case  in  the  Medic.- 
chirurg.  Rundschau,  1864,  case  47 : 

Joseph  Steiuer,  sixty-nine  years  of  age,  a  merchant  by 
profession,  had,  on  the  24th  of  August  of  last  year,  at  the 
gi-ave  of  his  wife,  suffered  from  a  hemiplegic  attack,  accom- 
panied by  loss  of  conscionsness  and  speech,  but  not  of  the 
memory  of  words.  On  being  received.  May  7,  1863,  the 
right  lower  extremity  had  returned  to  its  normal  conditioti, 
the  articulation  of  vowels  and  single  consonants  was  possible, 
the  right  facial  neno  was  paralyzed;  the  tongue  was  not  yieT- 
ceptibly  inclined,  and  was  moved  convuUively ;  the  niental 
Amotions  were  nornnil.  All  the  muscles  of  the  forearm  and 
hand,  the  muscles  of  the  ball  of  the  thumb  excepted,  were 
paralyzed ;  the  flexor  muscles  of  the  phalanges  and  wrist- 
joint,  as  well  as  the  pronator  muscles,  were  contracted. 
Flexion  and  extension  of  the  elbow-joint  were  normal ;  he 
raised  tlie  arm  on!}-  as  high  as  the  ear,  and  moved  the  hand 
with  difficulty  to  the  shoulder  of  the  op[>08ite  side.  The 
electro-mnscular  contractility  was  considerably  reduced  in 
the  paralyzed  muscles,  with  the  exception  of  the  BU[»inat<trs ; 
the  same  state  existed  in  the  otherwise  imaffected  triceps 
muscle.    Galvanic  treatment  of  the  left  cerebral  hemisphcro 
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from  the  occipital  to  the  frontal  region  caused  immediately 
a  passive  flexion  of  the  jihalanges  and  the  vrrist-joint.  May 
13th  (eighth  application) :  patient  could  extend  well  the 
metacarpo-phalangeiil,  and  somewhat  the  phalangeal  joints. 
Jnne  4t)i :  slight  supination.  The  patient  was  dismissed,  as 
he  did  not  seem  to  make  any  further  progress. 

Cask  77. — Mrs.  D.,  aged  thirty-five  years,  widow,  healthy, 
and  with  normal  menstruation,  never  pregnant,  although 
married  for  five  years,  suddenly,  in  the  middle  of  Decem- 
ber, 1864,  lost  the  power  of  speech  without  any  apparent 
eaose ;  it  returned,  however,  after  a  few  piinates.  This  at- 
tack recurred  on  January  7,  1S65,  while  the  patient  was  sit- 
ting on  the  sofa  conversing  with  souicliiKiy.  She  did  not, 
however,  this  time,  r^ain  the  power  of  speech,  but  was,  in 
the  following  night,  affected  by  loss  of  consciousness  and 
complete  paralysis  of  the  whole  right  side  of  her  body,  in  spite 
of  a  venesection  made  at  the  urgent  request  of  lier  relatives. 
At  the  request  of  Dr.  Stcinmeck,  I  saw  the  patient,  on  the 
Ist  of  March,  1865.  She  was  lying  in  bed,  unable  to  turn 
from  one  side  to  the  other;  her  right  arm  was  still  entirely 
paralyzed,  the  hand  spasmodically  closed  so  that  the  cnutrac- 
tion  of  the  flexors  could  only  be  overcome  with  difficulty,  the 
leg  could  be  drawn  toward  the  body  to  some  degree,  the  face 
waa  somewhat  distorted,  sensibility  reduced,  loss  of  g|)cech 
complete,  pain  in  tlie  left  frontal  region.  The  clectro-mus- 
cnlar  contractility  was  normaL  The  faradization  of  the  par- 
alyzed muscles  was  accompanied  by  such  an  appareut  im- 
provement after  each  ajiplication,  that  the  patient  was  en- 
abled, on  April  4th  (after  thirteen  applications),  to  come  to 
my  office  and  walk  up-stairs.  The  arm  could  be  raiseil  to 
an  angle  of  60",  the  sensibility  had  increased,  only  the  head- 
ache and  loss  of  speech  still  existed,  the  latter  making  tlie 
patient  especially  unhappy.  The  galvanization  of  the  brain 
from  the  left  frontal  region  to  the  cervical  portion  of  the 
epinal  column  removed  this  evil  for  a  short  time,  but  was  of 
no  material  influence  upon  the  other  symptoms  of  paralysis 
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On  the  whole,  the  improvement,  being  at  firat  bo  rapid,  pro- 
greased  now  very  slowly  in  spite  of  the  employment  of  the 
plexus -nerve  and  nerve -muscle  currents  nltcnuitoly  with 
faradization,  so  that  the  patient,  hanng  tcrminatitl  the 
treatment  after  fifty  applications  (August  10th),  waj?  able  to 
raise  the  arm  at  al)out  a  right  angle.  The  motions  of  the 
fingers  were  somewhat  difficnlt,  the  senae  of  touch  whu  un- 
decided, and  (ilie  could  speak  but  few  word*.  At  thia 
time  (March,  1867),  the  patient  drags  the  foot  behind  her 
while  walking,  she  is  able  to  knit  and  make  emliroiderr, 
although  the  sense  of  touch  is  not  normal ;  she  still  speaks 
very  indistinctly.  Her  headache  disappcare*!  after  a  visit 
to  Homburg. 

Case  78. — Mr.  H.  St.,  merchant,  twenty-six  years  of  age, 
STjfl'ered  for  many  years  from  palpitation  of  the  heart,  de- 
ponding  upon  hypertrophy,  especially  of  the  left  ventricle, 
without  vah-ular  disease.  He  became,  on  the  5th  of  May, 
dizzy  after  great  mental  emotion,  and  fell  down,  without, 
however,  losing  consciousness.  After  being  carried  to  h!a 
home,  he  became  auconscious,  and  fell  into  convulsions, 
followed  by  a  complete  sensor  and  motor  paralysis  of  the 
whole  left  side  of  liis  body  as  well  as  of  the  bladder.  In 
the  Catholic  Hospital,  where  the  patient  spent  four  months, 
he  improved  so  far  ba  to  be  able  to  walk  a  considerable  dis- 
tance, although  he  still  dragged  the  left  fix)t.  He  was  able 
to  raise  the  arm  to  an  angle  of  40°,  and  also  to  move  the 
fingers  a  little;  the  jjaralysis  of  the  bladder  had  disappeared 
with  the  exception  of  a  frequently  ensuing  desire  to  paea 
water.  "UHien  the  patient,  upon  the  advice  of  Dr.  Ulrich, 
consulted  me  on  April  1,  1867,  about  two  years  after  the 
attack,  he  could  raise,  with  some  difficulty,  the  left  arm  to 
an  angle  of  70°.  He  was  emaciated  and  cold,  the  sensibility 
reduced,  and  even  annihilated  on  the  outer  and  inner  sur- 
face of  the  hand,  and  esiiecially  in  tlie  fingers,  Wing  unable 
to  fool  a  touch,  while  the  prick  of  a  needle  was  i)erceived 
but  slightly ;   there  existed   also  eaaily  overcome  oontrao- 
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tiona  of  the  pectoralis  minor  and  biceps  mnscles,  while  the 
flexor  fligit.  comni.  was  still  more  contracted.  An  attempt 
to  extend  the  hand  failed  on  account  of  the  tuelessneee  of 
the  intcrosseons  muscles.  Patient  was  lame,  and  complained 
of  dnliiess  in  the  head,  troubling  him  at  certain  times.  The 
treatment,  applied  two  to  three  times  weekly,  consisted  in 
the  faradization  of  the  sympathetic  by  placing  the  jnjsitive 
pole  upon  the  portion  of  the  neck  corresponding  to  the  left 
superior  cervical  ganglion,  and  the  negative  pole  on  the 
right  side  at  a  level  with  tlie  fifth  or  sixth  cervical  vei-tebra. 
The  result,  accompanied  by  simultaneous  fliplegic  reflex  con- 
vulsive motions,  was  very  satisfactory,  for  the  patient  could, 
at  the  end  of  April,  after  tweUe  applications,  raise  and  ex- 
tend his  arm  perfectly ;  the  temperature  had  also  improved 
greatly,  the  sensibility  was  increased  and  the  foot  dragged 
lees.  After  each  application  hi*  head  also  became  freer. 
After  fifteen  additional  applications,  in  which  descending 
currents  were  employed  together  with  the  irritation  of  the 
sympathetic  nerve,  the  movability  of  the  hand  improve<l  so 
far  as  to  enable  him  to  extend  it,  July  28th,  perfectly,  while 
the  fingers  could  also  be  adducted  and  abducted.  When  I 
terminated  the  treatment,  on  August  12th,  at\er  thirty-eight 
applications,  the  patient  conld  execute  all  the  movements  of 
the  fingers,  and  seize  and  liokl  small  things,  although  he  was 
Btill  obliged  to  use  liis  eyes  for  that  purpose.  The  tempera- 
ture of  the  arm  was  nearly  normal,  the  nutrition  was  im- 
proved considerably,  and  he  could  again  pursue  liis  businesB 
without  ditficulty.  He  was,  how^ever,  unable  to  distingaish 
«njr  thing  by  merely  touching  it. 


Remak  succeeded,  by  means  of  galvanizing  the  sympa- 
thetic nerve,  in  curing  a  C4i«e  of  complicated  paralysis  of 
MToral  muscular  nerves-  of  the  eye,  of  the  nerves  of  tlic  face, 
of  llie  hypoglossaa  in  conjunction  with  the  nerves  of  reapi- 
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ration — in  short,  a  case  of  extensive  paralysis,  the  starting 
of  which  liad  to  bo  looked  for  in  the  j)oeterior  fossa  of  the 
skull.  We  copy  this  ca-ie  from  the  "  Berliner  klin.  Wochen- 
schrift,"  1864 : " 

A  fanner,  aged  bixty-iiiiie  years,  always  liealthy,  was  ex- 
posed to  a  cold  wliile  engaged  in  heavy  outdoor  work  in 
November,  1803,  which  suddenly  terminated  in  doable  vi- 
sion. This  affection  gradually  increased,  a  falling  do^m  of 
the  eyelids  with  an  oedematous  swelling,  especially  on  the 
left  side,  ensued,  followed  by  difficult  motion  of  the  face,  im- 
possibility of  moving  mouth  and  tongue  in  the  normal  man- 
ner, and  finally,  a  catarrh  with  impeded  expectoration.  In 
the  course  of  several  months,  the  ptosis  had  assumed  such  a 
degree,  that  the  patient,  l>eing  unable  to  work,  went  to  Ber- 
lin for  the  purpose  of  applying  to  Professor  v.  Graefe,  who, 
after  the  fruitless  administration  of  the  iodide  of  pot^ish, 
sent  him,  on  April  24,  1864,  to  Remak. 

Upon  an  examination,  the  following  symptoms  were  no- 
ticed :  The  palpebral  fissure  did  not  measure  more  than 
one  and  a  half  lines ;  the  pupil  of  the  right  eye  was  perfectly 
invisible,  the  eyeball  being  turned  upward  and  outward  in 
consequence  of  a  paralysis  of  the  internal  rectos  mnscle, 
while  the  left  pupil  was  also  but  little  visible.  The  miisclcsi 
of  the  eyeballs  were  in  an  unsymmetrical  paralyzed  condi- 
tion ;  of  the  two  sides  of  the  face,  the  left  was  more  paralyzed 
than  the  right,  and  the  cheeks  more  than  the  frontal  portion. 
The  motion  of  the  tongue  was  impeded  and  its  pointing  im- 
]K)6sible ;  all  paralyzed  muscles  could  l)e  excited  by  the 
electric  current.'  Another  series  of  j)aralytic  symptoms  af- 
fected the  respiratory  muscles.  Tlie  thorax  did  not  exj»and 
during  inspiration,  neither  could  the  patient  cough.     With 


'  The  extinct  ^lectro-nitiaculiir  contrnctilltT  of  tbe  parnWiod  musclra  in- 
daced  tDK  to  ucrlbc  the  caii<e  of  th«  p&rtlytic  umiptotnB  to  •  ilifl\uie  exudation 
In  the  potterior  foeu  of  the  tkoll,  and  not  to  a  dittiirliatiop  in  the  cirettlAtton 
of  the  blood  dcfiending  on  the  TawMuotor  nerrcs,  which  point  Remak  left  «m- 
decided. 
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regiird  to  the  general  symj>tom8,  it  was  found  that  the  im- 
I>iilse  of  the  apex  of  tlie  heart  was  weak,  the  soiimJs  of  the 
heart  dull,  pulse  seventy  to  eighty,  and  the  face  was  of  a 
corpse -like  pallor,  e?i>ecially  around  the  mouth  and  tlie 
point  of  the  nose. 

Keiuak  galvanized  the  Bynipathetic  nerve,  and  noticed, 
after  a  few  applications,  a  decided  improvement.  After 
fourteen  days  the  patient  was  out  of  danger;  the  respiratory 
motions,  especially,  became  easier,  and  the  muscles  of  the 
face,  tongue,  and  eyes,  also  improved  in  a  corresponding 
manner.  Rcinak  presented  tlie  j)atient  to  the  Medical  Soci- 
ety of  Berlin  after  a  treatment  of  four  weeks,  having  been 
obliged  to  allow  liitn  to  leave  for  his  home  on  account  of 
urgent  business,  although  he  had  not  yet  fully  recovered. 
At  that  time  the  right  eyeball  was  still  a  little  turned  up- 
wanl,  and  double  vision  als<j  ensued  to  a  slight  extent  when- 
ever he  looked  to  the  left  side ;  the  motion  of  the  eyelids, 
however,  was  perfect,  he  being  able  to  open  and  close  them 
rapidly  and  without  difficulty.  The  facial  paralysis  had  not 
entirely  disappeared,  but  the  patient  was  now  able  to  per- 
form normally  the  act  of  inspiration,  expiration,  expectora- 
tion, and  of  laughing.  Tlie  electric  excitability  of  the  facial 
muscles  had  returned  ad  inUfjntm  ;  the  color  of  his  face  was 
healthy  and  iiesk. 


The  spinal  paralyses  are  to  be  divided,  as  Benedikt  cor- 
rectly remarks,  into  two  classes  with  regard  to  their  thera- 
peutics :  1.  Those  in  which  the  disturbance  of  motion  i^ 
caused  by  a  diminished  power  of  the  respective  moscIcB — 
spiuul  piiralysis  proper.  2.  Tliose  in  whicii  the  isolated 
muscular  motions  may  be  performed  more  or  less  normally, 
bat  where  the  power  in  coordinated  movements  is  disturbed 
— talK-tic  paralysis. 

CitM^  of  spinal  paralysis  proper  do  not  become  amenable 
it 
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U)  tl.e  electric  treatment  until  the  Bcute  stage  is  pii6«e<l, 
when  we  are  called  upon  to  remove  the  secondary  disturb- 
ances, resulting  from  the  lesion,  as  in  traumatic  injiiriea,  oi 
in  paralytic  affections  caused  by  partial  niyclitie  or  myelo- 
meningitis, meningitis  spinalis,  or  by  an  effusion  of  blood 
into  the  membranes  of  the  spinal  marrow,  etc.  In  all  thcs« 
cases,  faradization  of  the  paralyzeil  muscles,  or  galvanization 
by  means  of  descending  labile  spinal  marrow-nerve  or  nen.*e- 
muscle  currents,  may  be  employed  with  equal  advantagii. 
In  choosmg  either  method,  especially  in  iiiluntile  spinal 
paralysis,  of  which  we  have  treated  above,  I  am  led  by 
the  sensations  of  the  little  patients  themselves,  to  whom, 
frequently  the  burning,  caused  by  using  the  constant  cur- 
rent, is  far  more  disagreeable  than  the  sensation  experienced 
by  using  faradization  by  means  of  slowly  interrupted  cur- 
rents. In  cases  of  this  kind,  which  always  require  great 
perseverance  on  the  part  of  the  physician  and  the  relativea 
of  the  patient,  in  order  to  succeed,  I  frequently  8Ui<pend  the 
treatment  for  a  long  period  (during  which,  baths,  embroca- 
tions, frictions,  and  proper  mechanical  contrivances  are  used), 
in  such  a  manner  as  to  subject  the  children  once  or  twice  a 
year  to  an  electric  treatment,  lasting  each  time  for  ultout 
four  weeks,  which  method  I  cannot  too  urgently  recommend 
for  adoption.  If,  in  spinal  paralysis,  there  is  still  a  state  of 
irritation  existing,  recognized  by  a  pain,  occurring  on  a  cer- 
tain place  of  the  spinal  column,  either  spontaneous  or  in 
consequence  of  pressure,  galvanization  of  the  spinal  column, 
by  means  of  stable  currents,  is  to  be  employed  so  as  to  ap- 
ply the  +  pole  to  the  irritated  spot,  wliile  the  —  polo  is 
placed  upon  any  other  somewhat  remote  point ;  here  a  periph- 
eral treatment  by  means  of  galvanic  or  faradic  currents  would 
only  do  harm. 

Case  79. — The  letter-carrier,  Anton  Schseifer,  forty  yean 
of  age,  having  always  enjoyed  good  health,  experienced,  from 
the  middle  of  April,  1858.  a  frequent  desire  to  urinate  with- 
out any  kno>vn  cause,  happening  at  first  every  half  an  hour, 
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Rftpnrard  oftener,  which  waa  soon  followed  by  an  involun- 
tary parage  of  urine.  These  eymptoms,  however,  only  ap- 
|H.'arcd  wliile  he  was  walking,  being  absent  while  lying  in 
l»ed.  In  addition  to  this,  he  was  attacked,  in  the  beginning 
of  May,  by  violent  pain  in  the  back  and  both  legs,  especially 
in  tlie  right  calf,  a  feeling  of  narabness  in  the  whole  lower 
portion  of  the  body,  involuntary  defecation,  and,  finally, 
cutaneous  and  muscular  antestliesia  to  such  an  extent  that 
he  was  unable  td  perceive  either  the  touch  or  the  introdxie- 
tion  of  needles,  especially  in  the  nates  and  posterior  side  of 
the  thigh.  In  spite  of  local  depletion  in  the  sacral  r^ion, 
the  employment  of  the  tartar-emetic  ointment,  and  the  inter- 
nal nse  of  the  iodide  of  potassium,  the  evil  continued  increas- 
ing till,  at  the  end  of  May,  the  patient  was  entirely  unalile 
to  walk.  During  the  raontlis  of  June  and  July  the  patient 
improved  gradually,  so  that  he  was  able  to  walk  greater 
distances,  although. with  difficulty  and  great  exertion,  at  the 
time  he  consulted  me,  August  12th.  The  other  symptoms, 
however,  still  continued,  such  as  a  frequent  desire  to  urinate, 
followed  by  the  involuntary  emission  of  urine,  oidess  attend- 
ed to  immediately,  neuralgic  pains  in  the  legs,  especially  in 
the  course  of  the  sacro-sciatic  nerve,  intestinal  tenesmus,  a 
feeling  of  nnmbne<s  and  heavinees  in  the  legs,  and  anapsthesia 
of  the  bladder,  nates,  thigh,  and  leg.  After  twelve  electric 
applications  (September  8th),  in  which  the  electric  moxa  was 
first  applied  behind  the  trochanters,  and  the  electric  brush 
to  the  aiitesthetic  parts  of  the  skin  and  muscles,  pain  and 
«n(estlK«ia  of  the  skin  and  muscles  had  disappeared  almost 
entirely,  the  walking  al.-o  getting  easier  and  freer.  The 
difficulty  about  the  bladder  luid  intestines  still  continuing, 
I  was  induce<1,  from  the  1st  of  October  (application  twenty), 
to  pass  the  ctirrent  into  theee  organs  also.  The  anaesthesia 
of  the  bladder  was  so  great,  that  the  patient  did  not  jwrceive 
the  first  introdnction  of  the  most  intense  and  rapidly -<«trik- 
jng  current  of  Dn  Bois's  apparatus.  Thirty-^iecond  applica- 
tion (November  1st) :  the  amestheeia  of  the  bladder  has  di- 
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minisheil,  the  urine  pushing  with  the  proper  force,  the 
patient  also  l»eiiig  able  to  hoKl  it  back  for  a  longer  period 
than  belbre,  except  that,  when  be  Li  obliged  to  walk  more 
than  usual,  an  exceedingly  violent  tenesmus  of  the  rectum 
and  bladder  ensues.  Defecation  doe^  not  occur  any  longer 
spontaneoufily,  still  there  is  a  tendency  to  diarrhcea,  which, 
however,  is  easily  removed  by  the  administration  of  an  opi- 
ate. For  this  reason  the  patient  was  unable  to  reenme  hi« 
arduous  duties  before  the  forty-third  application,  on  Decem- 
ber Int,  when  the  electric  current  wiie  passed  several  times 
simultaneously  into  the  rectum  and  bladder.  He  ia  now 
(186S)  perfectly  well. 

Cask  80. — Lieutenant  W.  L.,  of  the  first  reu;imont  of  in- 
fantry, was,  after  a  fatiguing  brigade-drill,  taken  sick  with  a 
rheumatic  fever  on  August  6,  1854,  which  lasted  for  eight 
weeks,  followed  by  a  general  rela.xation,  especially  a  grent 
weakness  of  his  legs.  A  journey  of  ninety  miles  to  hia 
country-seat,  made  at  the  beginning  of  October  for  the  liene- 
fit  of  his  health,  caused  a  trembling  of  the  arms,  foUowcil  by 
thoracic  spasms,  stitches  in  the  cardiac  region,  palpitation, 
and  other  symptoms  of  nervous  excitement.  Although  these 
symptoms  disappeared  after  a  few  days  of  rest,  they  reap- 
peared more  strongly  after  a  trip  of  sixteen  miles,  the  mi> 
tion  of  the  wagon  causing  the  patient  great  inconvenience. 
He  was  attacked  by  spasmodic  pains  in  the  head,  hciirt, 
thorax,  and  legs,  at  times  so  violent  as  to  make  him  yell ;  the 
pouits  of  his  fingers  and  the  heels  were  exceedingly  sensible. 
In  the  spring  of  1855  these  nervous  symptoms  disappeared, 
allowing  him  to  go  to  Berlin  at  a  slow  rate  of  t  r  '"'  s\ 
still  there  were  symptoms  of  spinal  irritation  li  1. 

The  careful  touch  of  the  spinal  column,  especially  of  the 
fourtli,  seventh,  and  eleventh  dorsal  vertebne,  rvproduce<l  all 
the  nervous  symptoms.  His  pulse  was  intermittent,  the 
extreiuitiea  cold,  and  the  patient  greatly  excited.  This  state 
of  his  health  cause<i  his  physicians,  Prs.  Vehseineycr  and 
Lauer,  to  recommend  a  longer  sojourn  at  the  batli-;  of  Lan 
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deck.  Ilere  his  streugtli  increased  and  the  nervous  symp- 
toms diniini»lied ;  the  sensibility  of  the  spinal  column  dis- 
appeiired,  but  in  the  same  ratio  the  useleeaness  of  the  legs 
increa«<J,  so  that  tlie  patient,  after  having  spent  eight  weeks 
at  the  liath,  returnod  with  u  complete  paralysis  of  both  legs. 
After  the  continued  use  of  irritating  ointments,  etc.,  the  pa- 
tient wa^  placed  under  my  care  at  the  end  of  November, 
1S55.  Both  legs  were  completely  paralyzed,  they  could  Ije 
addncted  simultJiiieously,  but  not  one  without  the  other, 
while  alMluction  was  entirely  impossible,  extension  of  the 
leg  could  n«>t  be  made,  extension  and  flexion  of  the  toes  of 
both  feet  only  to  a  limited  extent.  The  patient  could  move 
forward  only  by  jumping  imd  (supported  by  two  crutches,  as 
it  was  imjiossilile  to  separate  the  legs  from  each  other.  The 
electro-muscular  contractility  was  conaiderably  reduced  in 
the  crural,  vastus  intemus,  and  extemns,  in  the  rectus  and 
glutieuB  muscles,  there  being  not  nmch  difference  Itetween 
either  eirtremity,  while  anffisthesia  of  the  skin  existed  more 
strongly  on  the  right  side.  The  muscles  of  the  back  reacted 
on  the  right  less  tlian  on  the  left  side ;  the  adductor  mus- 
cles were  contracted.  The  state  of  the  bowels  was  nearly 
regular;  a  frequent  desire  to  pass  water  annoyed  the  patient 
a  groat  de^l.  Reflex  motions,  ensuing  often  spontaneously 
aod  always  ujwn  an  irritation  of  the  skin,  induced  me  to 
desist  at  first  from  the  employment  of  the  brush,  in  spit« 
of  the  simultaneous  existence  of  ansesthesia  and  paralysis, 
and  to  use  only  mild  induction  currents  twice  a  week,  last- 
ing in  the  begiiming  from  ten  to  fifteen  minutes.  After  the 
sixteenth  application  (January  18,  1S6S)  the  patient  was 
able  to  stand  without  the  aid  of  crutches,  and  to  walk  with 
crutches,  liy  putting  one  foot  before  the  other.  Fn>m  the 
twenty-fitth  sitting  (February  16th)  I  faradized  the  ansBft- 
thetic  portions  of  the  skin,  thus  restoring  iU  normal  sonsi- 
bilitj  in  a  short  time.  In  the  thirtieth  application  (May  3d) 
tlu>  patient  could  walk  round  the  table  by  leaning  the  amis 
against  it ;  the  tenesmus  of  the  bladder  had  also  disappeared. 
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On  the  2l8t  he  was  able  to  walk  np  and  down  his  room  with 
two  canee  instead  of  the  cratches  heretofore  used.  On  tlie 
25th  of  June  (tliirty-uinth  application),  he  promenaded,  with 
the  aid  of  one  cane,  in  the  garden  for  a  quarter  of  im  hour. 
In  July  he  left  for  a  watering-place  on  the  North  Sea,  whenco 
he  returned  perfectly  well  after  a  sojourn  of  four  weeki^ 

Case  81. — Captain  G.,  thirty -eight  years  of  age,  was,  eix 
years  ago,  oft«n  exposed  to  the  influence  of  cold,  while  on 
special  duty  in  the  caunou-foundery  of  Spandau.  Since  that 
time  he  noticed  a  certain  restlessness  in  Ixith  legs,  to  which, 
however,  he  paid  no  attention  until  a  peculiar  ft«ling  of  cold 
and  insensibility  spread  over  the  whole  left  side  of  his  body 
which  appeared  to  be  divided  into  two  halves.  These 
anomahes  of  sensation  gradually  disappeared,  instead  of 
which  he  was  affected  with  a  continually  increasing  weak- 
ness and  unsteadiness  in  tiie  left  thigh,  reflex  movements  in 
both  legs,  a  considerable  emaciation  of  the  Ictt  nates  and 
thigh,  and  a  feeling  of  pressure  in  the  dorsal  region.  For 
these  symptoms  he  was  ordered  a  cold-water  trejitment, 
Russian  batbt.,  iod.  of  pot.,  ind,  in  the  spring  of  1SC3,  elec- 
tricity ;  which  latter  agent  improved  him  so  much  that,  after 
a  visit  to  Marienbad,  he  was  able  to  ride  on  horseback  with- 
out difficidty,  and  even  walk  with  a  slight  drugging  of  the 
k|g.  He  continued  improving  slowly  in  this  stale — inter- 
rupted only  temporarily  by  gastric  derangement  or  by  slight 
exeeeees  in  the  use  of  alcoholic  liquors,  when  his  limbs  be- 
came perfectly  immovable — until  October,  1867,  at  which 
time  he  fell  out  of  a  carriage,  and  was  unable  to  rise  again 
without  the  help  of  other  persons.  Since  that  time,  the 
lameness  and  unsteadiness  of  the  leg  iucrcafcd  greatly  ;  he 
could  not  walk  unless  lie  kept  the  knee-joint  perfectly  ex- 
tended. Walking  down-stairs  also  caused  him  great  incon- 
venience. There  were,  likewise,  strong  reflex  motions  of  tlie 
legs,  with  a  progrets^ing  and  very  decided  emaciation  of  the 
left  thigh.  AVlien  I  saw  the  patient,  January  13,  186S,  tho 
examination  showed,  Ijesides  the  above-mentioned  symptoms, 


BFIMAL   PAaiLLTSIB. 


891 


only  a  pain  on  pressing  tLe  dorsal  region  without  any  de- 
ninj^ment  of  sensibility  and  coordination.  This  case  being 
a  dreuniscribed  myelitis,  I  applied  the  +  pole  upon  the 
pnintul  spot  of  the  spinal  column,  and  the  —  pole  upon 
the  region  of  the  left  crural  plexus.  By  this  method  I 
shortly  obtained  a  very  favorable  result,  for  after  the  ninth 
application  (January  27th)  the  nutrition  of  the  leg  had  im- 
proved a  great  deal,  the  lameness  was  very  much  reduced, 
iksceiiding  a  staircase  became  again  possible,  greater  distances 
could  be  walked  on  foot  without  difficulty,  and  the  reflex 
movement  ensued  less  frequently.  This  improvement  con- 
tinued without  interruption  until  the  departure  of  the  pa- 
tient, February  12th. 

Ilitzig  rejwrts  in  Yirchow's  Archiv.,  1867,  voL  xl., 
the  following  case  of  traumatic  myelo-meningitia  spinalis, 
which  he  cured  tlirough  the  use  of  the  constant  current : 

Sergeant  Hermann  Rothbart,  aged  thirty-five  years,  of 
a  strong  physique  and  well  -  developed  muscles,  wag,  in 
March,  1805,  thrown  off  his  horse,  falling  upon  the  lower 
portion  of  the  back.  Although,  since,  he  always  &uffere<l 
from  pain  in  that  region,  he  performed  his  duties  until  May, 
when  he  was  taken  sick  with  pleurisy,  rendering  him  unfit 
for  duty  till  the  month  of  July.  From  this  time  the  pain 
in  the  back  gradually  increased,  in  addition  to  which,  he 
suffered  from  excentric  pain  in  the  extremities  and  great 
Bensiti  veness  of  the  skin.  The  patient  experienced  frequently, 
eepe<,'ially  in  tJ»e  lying  position,  a  feeling  of  formication  ajid 
numbness  of  the  feet ;  besides  these  symptoms,  he  always  felt 
as  if  tlierc  were  cushions  umler  his  feet.  Involuntary,  fibril- 
lar, partial  and  locjil  jnu!>cular  spasms  supervened,  the  motor 
power  was  more  and  more  diminished,  without,  however,  an 
actuid  paralysis  uxis-ting,  with  the  exception  of  a  temporary 
diplopia.  Finally,  the  patient  suffered  three  to  four  times 
weekly  from  pollutions,  without  lieing  impotent  in  the  b<^iir- 
ning.  The  in-iecurity  of  locomotion  increasc<l  daily,  he  was 
unable  to  walk  or  stand  in  the  dark  or  with  Ida  eyes  clofcd. 
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wliile  in  daytime  or  witb  open  eyes  be  could  only  move  in  a 
bent  i>osition,  dizziness  and  increa*e<l  j»aiu  in  tbe  back  ensu- 
ing wbeuever  be  trie«l  to  asaume  an  erect  jneition.  HU  sKiep 
being  disturbed  and  aj)petite  wanting,  be  became  very  tuucb 
euiaciatod.  After  tbe  useless  eniploynieut  of  nitr.  of  silver, 
iodine,  etc.,  tbe  patient  applied  to  Dr.  Ilitzig,  on  tbe  8tb  of 
January,  1860,  He  stooped,  and  was  unable  to  raise  bitnself 
witbuut  tottering;  on  eloslDg  bis  eyes  be  groped  about  bita, 
fearing  to  fall.  Tbere  was  no  paralysis,  tbe  pupils  reacted 
normally;  a  sligbt  toucb  of  tbe  skin,  except  on  tbe  face, 
witb  a  pin's  bead,  was  almost  entirely  nnpi-rccived.  Toucb- 
ing  tbe  skin,  tbe  extremities,  and  tbe  trunk,  canseil  violent 
reflex  spasm  in  tbe  limbs  and  trunk.  Tbe  vertebral  col- 
umn, especially  about  tbe  intervertebral  spaces,  was  very 
sensitive.  Tbe  jiatient  was  treated  witb  stabile  descend- 
ing currcmts.  After  tbe  eigbtb  ni)plication,  January  16tb, 
sleep  lasting  for  seven  bours,  almost  no  spontanecjus  pain,  a 
feeling  of  ease  in  tbe  1^.  Gastric  derangement  rwiuired 
tbe  proper  remedies,  but  did  not  necessitate  an  interruption 
of  tbe  electric  treatment ;  on  tbe  contrary,  tbe  treatment  of 
tbe  sympatbetic  nerve  exercised  a  favorable  influence  upon 
tbe  general  bealtb.  In  addition  to  this,  tbe  two  crural  nervoe 
were  also  treatetl,  after  January  28tb,  in  tbe  same  manner, 
witb  sucb  a  good  result,  tbat  tbe  patient  was  able,  on  tbe 
8th  of  February,  to  stand  witb  closed  eyes  for  fifteen  min- 
utes, the  feeling  of  cusliions  on  tbe  lower  surface  of  bis  feet 
having,  in  tbe  mean  time,  almost  entirely  disappeartMl.  Tbe 
experimental  employment,  however,  of  labile  currents  on  the 
fltb  and  lOtb  of  February,  rendered  him  decidedly  worse, 
which,  however,  was  soon  obviated  tlirougb  the  galvaniza- 
tion of  tbe  sympathetic.  This  latter  method  of  trejiting  the 
large,  nervous  trunks  with  descending  currents,  and  tbe 
spinal  marrow  by  aj>plying  tbe  positive  pole  over  the  painful 
vertebne,  imj^roved  tbe  patient  to  sucb  an  extent  tbat,  on  tbe 
22d  of  February,  after  tbe  treatment  bad  been  continue*!  for 
hix  wcokiJ,  noiio  of  the  aUove-desfribeil  nervous  symptoms 
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reniiiinod,  excei>t  a  moderate  pain  on  pressing  several  inter- 
vertebral spaces.  The  patient  walked  greater  distances, 
etimetimes  even  for  Lours  in  suceesiiion,  in  consequence  of 
vrhicli,  he  was  discharged,  on  the  20th  of  March,  and  soon 
after  npiHjinted  a  messenger  for  tlie  laity  court.  A  relajwe, 
ensuing  on  Xovciuber  lOtli,  was  nearly  removed  at  the  end 
of  December,  without  preventing  him  from  the  discharge  of 
Lis  dutie!»,  when  great  exertion  and  a  heavy  cold,  in  the  first 
days  of  January,  pro<luced  the  same  state  of  disease  as  in  the 
l>eginning,  with  a  far  stronger  expression  of  the  nervous 
symptoms  (convulsive  movements  in  the  left  tliigh  and  leg). 
A  greater  psychical  depression  and  a  considerable  gastric  de- 
rangement also  a])peare<l,  necessitating  another  two  months' 
treatment  analogous  to  the  above-described,  until  he  received 
the  apjtointTnent  of  letter-carrier  to  the  same  court,  on  the 
let  of  March  of  the  same  year.  In  the  course  of  the  treat- 
tncnt,  Dr.  Ilitzig  rci>eatedly  availeil  himself  of  the  occasion 
to  examine  the  patient's  sense  of  touch  in  the  legs  and  feet. 
He  has  added  some  drawings  representing  the  gradually 
progressing  improvement  up  to  the  nearly  normal  state. 


"With  regard  to  tabetic  paralysis — a  name  still  to  be  re- 
taine<l  for  the  i)re8ent,  inasmuch  as  the  gray  degeneration 
of  tlie  jiosterior  columns  forms  at  best  the  final  result  of  the 
morbid  process,  the  ataxia  being  neither  peculiar  to  tliis  spe- 
cies of  disease,  nor  existing  in  all  cases  of  this  category — ita 
prr>giio<ig  is  by  no  means  as  bad  as  it  used  to  be  considered. 
In  the  first  i)hice,  aflfections  of  the  spinal  marrow  sometimes 
occur,  having  all  the  characteristic  sjinptoms  of  taljcs,  wln'ch 
are  perfectly  cured  in  the  be^nning  by  aWdute  rest  in  the 
Bupitie  jMjsition  and  a  corresponding  dietetic  regimen.  In 
the  sci'ond,  the  use  of  the  nitrate  of  silver  and  of  electricity 
in  the  more  advancwl  stages  of  the  ilisease  has  been  accom- 
panied by  results  sufficiently  favorable  to  warrant  us  in  pro- 
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nounciiig  them  cures.  Of  these  two  remedies,  the  nitrate  of 
silver  has  but  little  fulfilled  the  expectation  entertained  abont 
its  employment,  altliough  it  has  an  nnmistalcable  influence 
upon  the  removal  of  a  possiljlj  existing  paralysis  of  the 
bladder,  and  of  a  coexisting  gastric  and  intestinal  catairli,  to 
which,  perliBiw,  may  Ikj  ad<led  an  improved  secnrity  of  the  gait 
by  its  rcdncing  the  reflex  excitability  of  the  spinal  marrow. 
Still,  the  ciise  lately  published  by  Eulenburg '  enconrageB 
new  experiments  with  this  remedy.  The  use  of  electricity, 
however,  has  produced  a  larger  nuinlM.'r  of  improved,  and 
even  cured  cases.  To  the  latter  category  those  cases  espe- 
cially belong,  in  which  the  patients  complain  spontaneously 
of  pain  at  a  certain  point  of  the  spinal  marrow,  or  where  » 
careful  examination  reveals  a  spot  particularly  sensitive  to 
pressure.  This  spot,  the  probable  seat  of  a  primary  or 
eecondarj'  ineningitiB,  must  et^pecially  Ije  taken  into  consid- 
eration, as  treatment  with  the  constant  ctirrent  renders  it 
Bometiraes  possible  to  remove  the  characteristic  symptonas 
of  the  disease.  The  following  is  the  method  to  be  employed : 
The  positive  electrode  of  a  pretty  i>owerful  battery  (thirty 
to  forty  elements)  is  placed  upon  the  tender  spot,  and  there 
kept  for  from  three  to  five  minutes,  while  the  negative  pole 
is  applied  to  the  back  near  the  spinal  column. 

I  am  indebted  to  the  kindness  of  Dr.  Drissen  for  the  fol> 
lowing  cases,  treated  by  himself  and  belonging  to  this  cat- 
egory : 

Case  82. — Mr.  S.  O.,  aged  fif^-two  years,  had  snflfered 
for  six  years  from  neuralgic  pains,  of  an  eccentric  type,  in 
the  1^.  A  fire  breaking  ont  two  years  ago,  he  jtirapetl 
out  of  bed  in  the  night  in  order  to  assist  in  extinguishing  it. 
He  received  a  severe  cold ;  ataxia  followed,  which  increased 
to  such  a  degree  that  he  was  at  last  unable  to  walk.  After 
Bomc  time  a  slight  improvement  took  place,  giving  the  pa- 
tient an  opportunity  to  go  to  Berlin.  When  he  first  pre- 
sented himself,  his  gait  was  insecure,  he  fell  as  soon  aa  he 
>  Verbandlungen  der  Bcrl.  nie>l.  GetclUcbafl,  vol.  it,  18S7. 
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cloeeil  bis  ejes,  and  was  hardlj  able  to  keep  on  his  legs,  eup 
|x>rted  by  a  cane.  TLe  right  leg  was  worse  than  the  left, 
and,  consequentlj,  the  anaesthesia  of  the  sole  of  the  right 
foot  also  greater.  Tlie  upper  extremities  were  not  afl'ected. 
As  the  first  lumbar  vertebra  was  found  to  be  sensitive  on 
pro6«<iug  it,  the  treatment  was  directed  exclusively  to  this 
vertebra,  to  which  the  jHJsitive  pole  was  applied,  while  the 
negative  pole  was  placed  alternately  upon  the  right  and  lett 
hip.  After  the  fifth  a|)])lication,  the  tottering,  while  the 
ercsB  were  closctl,  was  hardly  perceptible ;  the  nnmbnes*  of  the 

'•oleij  of  the  feet  had  disappeared,  and  the  patient  was  able  to 
walk  greater  dist-ances  without  being  tired  and  without  even 
using  a  cane.  I  was  prevented  from  observing  the  patient 
any  longer,  as  he  declared  himself  cured,  leaving  Berlin 
after  the  sixth  application. 

Case  83. — J.  W.,  aged  thirteen  and  a  half  years,  presented 
the  following  symj)tora8,  gradually  developed  in  the  course 
of  a  year :  He  was  hardly  able  to  walk  a  few  steps  without 

letting  immediately  tired ;  the  left  leg  CBj)ecially  was  strongly 
thniwn  forward  while  walking,  and  the  whole  gait  ofiered  the 
picture  of  a  patient  suffering  &om  tabes.  He  was  unable  to 
place  the  right  leg  upon  a  chair,  and  the  left  1^  only  by 
holding  on  to  something.  Patient  complained  of  an  indistinct 
ecneation  under  the  soles  of  the  feet,  although  objectively  no 
considerable  derangement  of  sensibility  could  be  proved.  He 
tottered  strongly  whenever  he  dosed  his  eyes.  The  third  dor- 
sal vertebra  lieing  painful  on  pressure,  the  positive  electrode 
was  attached  to  it,  while  the  negative  was  placed  upon  tlie  re- 
gion of  the  hip.  After  the  first  application  the  patient  was 
immediately  able  to  place  the  right  leg  upon  a  chair ;  the 
nuproveracnt,  however,  disappeared  at  the  first  time  of  the 
treatment  after  a  few  minutes.     This  treatment  continued, 

'witli  frequent  intcmiptions,  for  seven  montlis,  when  J.  was 
able  to  walk  for  hours  in  succession,  and  to  run  without  any 
great  fatigue.  Since  that  time  his  body  has  been  developed 
normally,  and  now  he  is  a  robust  boy.    After  the  lapse  of  a 
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year,  there  exists,  ae  the  only  morbid  symptom,  a  slight  tot- 
tering while  the  eyes  are  cloeed. 

Case  84. — Tlie  inerchant  P.  K.,  thirty  years  old,  auffered 
for  several  years  from  frequent  pollutions  and  nightly  eroo- 
tions,  a  slight  fatigue  while  walking,  and  a  feeling  of  t«nsioD 
in  the  inner  surface  of  the  thigh* ;  in  addition  to  which,  late- 
ly', a  feeling  of  being  bruised  lietween  the  shoulder-blades, 
pressure  upon  the  chest,  and  lancinating  pains  in  the  lower 
extremities  supervened.  In  this  case  the  positive  pole  wm 
plnce<l  upon  the  fifth  vertebra,  it  Itoing  tender  on  presgure, 
and  the  negative  ujwn  the  hip-joint.  By  this  method  the 
patient,  who  felt  better  if  not  too  often  galvanized,  ww 
treated  for  six  weeks,  until  the  ]>erfect  removal  of  his  com- 
plaint, twelve  applications  having  in  all  been  made.  In 
about  a  year  the  former  symptoms  reappeared,  after  he  had 
repeatedly  perfonned  the  sexual  act  with  great  excitement, 
lie  recovered,  after  having  been  galvanized  three  times  in 
the  same  manner. 

In  a  majority  of  cases  of  this  kind,  however,  no  such  pain- 
ful ppot.^J.  can  be  found,  probably  because  the  cells  of  the  cen- 
tral nerves  are  primarily  affected,  while  the  spinal  meninges 
remain  intact.  Tliese  offer,  with  regard  to  the  result  of  the 
treatment,  a  far  more  imfnvorable  result.  Remak,  trying  to 
ascertain  their  local  seat,  has,  in  accordance  with  tlie  differ- 
ent symptoms,  constructed  a  tabes  lumbo-sacralis,  iumbo- 
dorsalis,  dursalis  inferior  und  superior,  cerncalis,  basalis,  and 
ccrobellaris,'  a  division  of  some  practical  importance,  inas- 
much as  he  bases  his  metho<l  of  treatment  ujion  applying 
every  time  the  positive  conductor  to  that  place  which  he  be- 
lieves to  be  the  local  seat  of  the  disease.  How  far  this  divi- 
sion is  defejisible  on  anatomical  grounds  the  results  of  poat- 
mortetn  examinations  must  decide ;  but  it  cannot  be  denied 
by  those  witnessing  his  presenting  some  patients  to  the  Ber- 
liner Med.  Society,'  on  July  13, 1864,  tliat  he  obtained  by 

■  Bee  Allgem.  niF<l.  Ccntntl  Zeitung,  I9A3,  p.  860,  if  My, 
'  6e»  BerUner  klinUch  Wuvli«uMbrin,  18M,  p.  S93. 
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this  method  very  favorable  results.  We  shall  briefly  give 
the  most  pregnant  symptoms  upon  which  his  division  ia 
bused,  by  comprising  the  first  four  species  under  the  name 
of  tabes  dorsalis  proper,  as  they  possess  less  characteristic 
symptoms  distinguishing  them  from  each  other.  Their 
characteristics  are — insecurity  of  gait,  constant  aflfection  of 
blnd<ler,  rectum,  and  the  genital  organs ;  no  other  disease  of 
the  eyts  except,  perhaps,  a  dilatation  of  the  pupils ;  pain,  if 
at  all  present,  never  as  violent  as  in  the  other  kinds.  Tabes 
,  oervicalis  is  not  only  distinguished  by  the  small  size  and  im- 
taovability  of  both  pupils,  Init  mainly  by  exceedingly  violent 
attacks  of  exoentric  neuralgia  of  the  arms  and  legs ;  the 
paraplegic  syinptonis  may  for  many  years  remain  of  a  low 
grade.  Tabes  basalis  generally  begins  witli  derangement 
of  the  eyes — double  vision  or  squinting.  There  are,  in  addi- 
tion, also,  amblyopia  and  atrophy  of  the  retina,  while  pain 
is  mostly  absent.  Tal)es  ceTcbellaris  makes  itself  known  by 
the  highest  degree  of  uncertainty  of  gait  and  a  receding  of 
all  other  synjptoms.     Pain  never  occurs. 

If  the  catalytic  action  of  the  current  in  this  method  of 
application  takes  an  important  position,  we  must  seek  an- 
other explanation  for  the  method,  which  consists  in  passing 
a  weak  current,  generated  from  ten  or,  at  the  highest,  twen- 
ty element^.,  through  the  neck  to  the  lumbar  region,  and 
which  also  has  lieen  accompanied  by  goo<J  results.  Here, 
nnlees  we  take  it  for  granted — what  has,  however,  not  yet 
been  proved  by  any  fact — that  it  is  possible  to  revive,  by 
means  of  the  current,  the  functionless  fibres  and  ganglion- 
cells  of  the  spinal  marrow,  the  unmistakably  favorable  in- 
fluence of  the  current  can  only  \>e  accounted  for  by  assuming 
tliat  it  renders  the  diseased  and  inactive  elements,  which  are 
still  capable  of  performing  their  functions,  fit  for  activity. 
This  is  similar  to  those  cases  of  congenital  facial  paralynia 
observed  by  me,  in  which  a  single  or  double  faradization 
rendered  the  buccinator  muscle  supplied  by  the  motor  jm.>i^ 
tion  of  the  trigeminal  nerve  capable  of  permanently  per- 
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forming  its  ftmctioii,  altbough  they  did  not  come  under 
medical  trcjitinent  until  ai\er  ten  and  even  nineteen  yeiirs.' 
Weak  currents  are  here  especially  indicated,  becniue  moet 
of  the  patieiits  aftected  with  disease  of  the  spinal  marrow 
suft'er  from  great  nervous  irritability,  and  consequently  their 
nervoua  system  is  easily  exhausted. 

Dr.  Seeligmneller"  has  published  the  following  ca«e  of 
this  kind : 

Thielemann,  a  mason,  aged  forty-two  years,  had  hod  an 
apoplectic  attack,  fir*t  five  years  and  then  two  yearn  ago. 
Aftor  the  first  attack  his  four  extremities  were  varionaly 
paralyzed  to  a  high  degree,  and  he  did  not  recover  till  half 
a  year  afterward.  The  paralytic  state  brought  about  by 
the  second  attack  still  remained  to  the  satno  degree  and  ex- 
tent when  he  was  receive<l  into  the  institution.  Concerning 
the  motor  disturbance*,  he  appears  on  the  street  as  if  ho 
were  drunk ;  his  left  leg  and  right  ann  are  esj>ecially  weak. 
Every  attempt  to  stand  with  closed  eyes  is  followed  by  an 
attack  of  dizziness.  He  is  unable  to  mount  a  chair  without 
help.  The  following  arc  the  symptoms  of  deranged  sensi- 
bility :  Pain  in  the  sacral  and  lumbar  region ;  deafociss,  and 
formication  in  the  hands  and  feet ;  imposaibility  of  feeling 
small,  thin  substances,  like  coins  or  noodles,  or  to  take  them 
off  the  table;  and,  finally,  a  sensation  as  if  his  chei<it  wero 
compressed  by  a  strap.  The  aniesthetic  zone  extends  from  the 
level  of  the  spinal  scapulne  up  to  the  vertex  and  laterally  to 
the  side-whiskers.  In  this  zone  the  prick  of  a  needle  is  well 
localized,  but  sensation  is  dull,  the  same  as  in  the  fingers 
and  toes.  He  denies  any  excess  in  vcnery.  Has  had  seven 
children,  the  last  ten  years  ago.  Is  impotent,  having  no 
erections.  The  urine  does  not  come  out  with  the  proper  jet, 
and  sometimes  escapes  involuntarily. 

The  patient  was  treated  daily,  for  ten  minatee,  with  a 

■SMCkaMSludSS. 

*  See  CorrcvpondeuibUtt  d«r  Varelnt  der  .lorttc  der  Rcglcrungabalrka 
HwMburg,  1801,  Xo.  7. 
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current  of  ten  elementa  descending  the  Fpinal  ninrrow,  by 
plnoiiig  tlie  |K)8itive  pole  above  the  anresthetic  dorsal  zone, 
and  the  negative  pole  on  the  upper  Inmbar  region.  After 
the  lin-t  application,  the  result  was  wondcrfiil.  The  pain  in 
tlie  back  censed,  sensibility  in  the  thninh  and  index-finger  of 
both  hands  improved  a  great  deal ;  he  walketl  more  securely, 
and  crossed  the  street,  for  the  first  time,  without  a  cane. 
After  the  second  application  he  was  able  to  turn  the  head 
in  every  direction  without  getting  dizzy,  as  before,  when- 
ever he  looked  behind  while  walking.  Alxmt  an  hour  after 
the  second  application  he  perceived  a  hifrher  sensibility  in 
botli  middle  fingers.  After  the  third  application  the  feeling 
in  iMith  hands,  the  little  fingers  excepted,  was  very  g<X)d; 
he  also  felt  the  floor  better,  and  the  left  leg  was  stronger. 
He  said  that,  since  the  third  application,  he  constantly  felt, 
for  a  short  time  after  each  application,  an  increased  tickling, 
fir«t  in  the  more  paralyze<i  fixit,  then  in  the  left  ami,  then 
in  the  right  arm,  then  in  the  right  foot,  and  finally  in  every 
extremity  alike.  After  the  fifth  application,  the  walk  of  the 
patient  had  \Tsibly  improved.  lie  was  now  able  to  walk 
upon  the  pavement  for  a  whole  afternoon  at  a  time;  fiirther- 
niore,  he  perceived  plainly  the  slightest  touch  in  the  anwa- 
thetic  zone ;  his  sleep,  formerly  vcrj-  restless  and  short,  had 
DOW  become  long  and  deep.  During  the  seventh  application 
the  current  was  felt  in  the  little  finger  of  the  right  hand. 
Aft  he  now  complained  only  of  a  painful  stifi'ncsa  of  the 
neck,  six  elements  were  passed  through  it,  in  addition  to  the 
ten  applied  to  the  vertebral  column.  In  this  manner,  also, 
the  patient's  last  complaint  was  removed  almost  entirely 
after  seven  additional  applications,  so  that  he  could  be  con- 
sidered cured  after  fourteen  ajiplications. 

Dr.  Sceliginueller  saw  the  patient  again  a  year  and  a 
half  after  the  treatment.  The  results  obtained  by  it  were 
substantially  the  same.  He  had  been  able  to  work  contin- 
ually, and  nothing  remained  of  his  former  disease  except  a 
slight  dnigging  of  the  left  foot. 


400 


LOCOHOTOB  ATAXIA. 


Few  siudi  pronounced  cases  are  on  record  up  to  the  pres- 
ent time.  More  frequently  the  progress  made  after  tlio  first 
apjilicatioiH  is  astonislung,  but  soon  arrives  at  its  limiU, 
which  cannot  be  overstepped,  probably  on  account  of  tho 
existing  anatomical  changes.  Frequently  we  must  roniu'n 
satisfied  with  having  unproved  one  or  the  other  syniptoni, 
and  often  even  this  is  not  attained.  Sometimes  it  is  advan- 
tageous to  add  a  j^ripheral  to  the  central  treatment,  i>artlal- 
ly  by  employing  the  spinal  marrow-nerve  current,  partially 
by  direct  galvanization  of  the  sensitive  nerves,  which,  if 
indicate<l — that  is,  after  removal  of  the  irritation  of  the 
spinal  marrow — are  not  without  influence  upon  the  security 
of  gait.  In  each  case  the  experiment  must  decide  on  their 
suitableness. 

I  have  myself  met  witli  as  much  success,  through  fara- 
dization of  the  anaesthetic  skin  by  means  of  the  electric 
brush,  as  could  be  obtained  by  galvanization.'  On  one 
hand,  probably  the  direct  influence  on  the  sensible  nerrce, 
on  the  other  hand,  the  reflex  action  produced  by  the  brush 
from  the  sensible  upon  the  motor  nerves,  has  contributed 
to  the  attained  result.  It  is,  of  course,  understood  that  tlie 
latter  method  is  made  use  of  by  way  of  exj)eriment  oiJy 
in  such  cases  where  there  are  not  only  no  symptoms  of  in- 
flammatory irritation  of  the  spinal  marrow,  but  where,  also, 
there  exiiUi  even  no  increased  irritability  in  decrepit,  old 
individuals. 

Cask  85. — Professor  Z,,  bom  in  1803,  although  not  a 
strong  child,  still  always  enjoyed  good  health.  Wliile  a 
yoang  man,  be  was  very  much  devoted  to  hia  studien,  lead- 
ing necessarily  a  most  sedentary  but  in  everj'  respect  tem- 
perate life.  In  1844  he  noticed  for  the  first  time,  especially 
after  an  unusual  mental  exertion,  a  decided  relaxation  of 
his  limbs,  with  a  violent  headache,  against  %vhich  neither 
Kiesingen  nor  Franzensbad  gave  any  relief.  His  complaints 
even  increased  since  that  time,  especially  in  1846,  he  fre- 
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qoently  fainting  in  cunscquciice  of  the  headache.  A  sojourn 
i>f  six  weeks  in  Hotiiluirp,  a  journey  through  France  and 
Belgium,  and  finiiUj  the  sea-baths  of  Osteud,  relieved  the 
headache  entirely,  without  its  ever  returning  again.  In  the 
year  of  1848,  however,  which  caused  him  many  mentnl 
emotions  and  excitements,  an  abdominal  derangement  l)e- 
gan.  increasing  gradually  in  violence.  Diarrhoea  followed 
constipation,  V>lood  and  mucn.«  passe*!  from  the  rectum,  and 
finally  he  was  affected  with  prolapsus  ani.  The  Marieu- 
biwicr  Kreutzhruunen  and  the  subsequent  use  of  sea-baths 
did  not  prwluco  the  slightest  change.  In  addition  to  this, 
tliore  supervened,  in  1851,  \'iolent  pain  in  the  back,  extend- 
ing to  the  chest,  or  the  hips  and  thighs,  or  the  hamls,  in 
whic.li  hitter  ease  writing  became  very  inconvenient  to  him. 
Tliis  Stat*  continuing  about  the  same  till  1857,  with  the  ex- 
ception of  a  few  exacerbations  caused  by  too  much  mental 
exertion  or  by  the  changes  of  temperature,  he  became  much 
worse  in  the  summer  of  the  same  year.  The  use  of  Ids 
hands  and  feet  failed  him  nearly  entirely ;  while  walking, 
on  the  11th  of  August,  he  suddenly  lost  all  power  of  sensa- 
tion; abdominal  and  veeical  deraogenient  also  ensued.  I 
flaw  the  patient  for  the  first  time  October  2,  1857.  He 
was  then  fifty-four  years  ohl,  anaemic,  emaciated,  and  ca- 
chectic. An  attempt  to  stand,  or  walk  a  few  8tej>s,  liis 
eyes  closed,  pro<luced  such  tottering  that  he  seemed  to  fall 
ercrj-  moment ;  at  the  same  time  there  began  a  continual 
nbniting  motion  of  the  orbicularis  palpebnirum.  Changes 
in  the  pupil  were  not  observed.  The  patient  complained  of 
a  sensation  of  constriction  originating  from  the  lumbar  ver- 
tebra*, of  a  neuralgic  jiain  along  the  course  of  both  saphenous 
id  ulnar  nerves,  of  a  feeling  of  heaviness  in  his  hamls,  stilf- 

'tjcss  m  his  fei.!t,  and  esitecially  n  i>erfect  insensibility  in  the 
left  groat  Ux: ;  also  a  frequent  desire  to  paae  water,  with  a 

,  Kumty  evacuation,  especially  in  tlie  daytime,  while  in  the 
night  the  urine  often  escaped  involuntarily,  it  being  thick, 
■Uullne,  and  containing  sediment.  The  bowels  acted  slow- 
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ly,  usually  requiring  injections  of  cold  water.  The  luiw^  wa« 
prolajised,  the  nates  relaxed  and  emaciated.  Concerning 
the  electric  condition  of  tlie  musclee,  the  electro-muscular 
contractility  and  sensibility  were  reducetl  to  a  very  moderate 
degree ;  the  skin,  however,  was  autesthetic  in  the  lower 
ulnar  regions,  in  the  soles  of  the  feet,  and  in  the  toes.  The 
feet  were  constanth'  cold,  the  skin  dry,  appetite  pretty  fair, 
sleep  frequently  internipted  by  pain.  Thinking  that  tJiere 
was  but  little  chance  for  improving  a  case  apparently  ao  far 
advanced,  I  deemed  it  sufficient  to  allow  the  electric  pencil 
to  act  in  a  plainly  perceptible  degree  upon  the  legs  and  feet, 
and  upon  the  anaesthetic  portions  of  the  arms.  The  result 
was  surprising.  The  patient  Avas  able,  after  the  third  ap- 
plication, to  stand  easier,  and  to  walk  through  the  room 
without  assistance,  the  pain  also  diminishing.  Sixth  appli- 
cation (October  20th) :  the  improvement  continued,  passing 
the  urine  became  easier,  the  patient  felt  stronger  luid  more 
conrageoufi,  the  feet  warmer.  Ninth  application  (October 
30th):  patient  can  write  easier;  pain  reapjieared,  being, 
however,  but  slight  and  of  short  duration  ;  the  gait  was  easiur, 
the  tottering  less.  Thereafter  the  muscles  of  the  leg,  quad- 
riceps femoris,  and  the  glutaei  muscles,  were  stimulated  by 
mild  currents.  Fourteenth  application  (November  17tb): 
patient  had  taken  a  walk,  felt  very  well  after  it ;  unite 
flowed  easier  and  more  freely,  the  iuvoluntjiry  nightly  eecspe 
was  less,  feet  were  warm.  The  patient  was  able  to  walk  from 
his  residence  to  the  Royal  Library,  and,  after  working  for 
eeveral  hours,  to  return  home  again  on  foot.  Pain  general- 
ly only  ensued  in  the  course  of  the  winter,  during  fluctu- 
ations of  temperature,  when  especially  the  great  toe  of  his 
left  foot  woa  afiectod.  The  insensibility  of  the  hands  oc- 
curred only  temporarily,  and  then  in  never  as  high  a  degt06 
as  before.  The  urinary  complaints  still  existed,  but  were 
considerably  diminished.  He  continued  in  this  state  of 
licalth  for  the  next  year,  using  steel-baths,  and  being  en- 
abliil  to  walk  great  distancea  without  difficulty. 
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We  liave  already,  in  the  previous  eliapters,  become  ac- 
qnniiited  with  a  series  of  cases  cured  or  improved  by  gal- 
vanizing the  sympathetic  nerve.  They  were  the  following: 
1.  Paralysfs  of  vasomotor  nerves  (see  Case  1).  2.  Primary  ar- 
terial iipitsiu.  3.  Apoplectic  paralysis  (see  Case  87).  4.  Cases 
of  progressive  muscular  atrophy,  with  or  without  swelling 
of  the  joints  (see  Cases  pages  253  and  299).  5.  Neuralgias 
and  spasms  of  cerebro-spinal  nerves,  the  starting-point  of 
whicli,  as  the  result  of  the  treatment  proved  beyond  doubt, 
had  to  be  sought  for  in  an  affection  of  the  sympathetic  sys- 
tem (see  Cases  pages  331  and  369),  The  cases  adduced  un- 
der 1  and  2  can  be  fully  explained  by  the  direct  action  of 
the  current  on  the  ssymjiathetic  system,  and  the  influence  of 
the  latter  upon  the  vasomotor  nerves,  while  the  favorable 
result*  obtaine^l  in  apoplectic  pnnilysis  must  be  ascribed  to 
the  indirect  catalytic  actions  mentioned  on  page  370  and  in 
other  places.  It  is  otherwise  with  the  cures  mentioned  un- 
der 4  and  5 ;  their  aocomplislunent  must  be  explained  by 
the  hypothesis  of  a  direct  or  indirect  influence  of  the  sym- 
pathetic upon  motor  and  sensor  nerves.  This  hv]iothesi8 
appears  to  be  plansiV>le,  yet  no  fact  can  be  adduced  in  proof 
of  it  except  Remak's  experiment  quoted  on  page  80,  where 
he  priiduced  the  relaxation  of  the  levator  palp,  sup.,  and  the 
spiiAuiodic  contraction  of  tho  orbicularis  palp.,  after  having 
cut  the  sympathetic  nerve  in  the  neck  of  a  cat.  We  find 
probable  reasons  for  the  relation  of  the  8_v^n])athetic  system 
to  the  motor  nerves  in  the  setting  in  of  diplegic  contrae- 
tionft,  which  can  be  produced  in  single  cases  only  from  the 
kno^m  places  of  application  at  the  cerxneal  ganglia  of  the 
sympathetic  (st^v  Case  S~),  as  well  as  in  the  repeatedly  ob- 
6ci^*ed  (in  progressive  muscular  atrophy)  symptoms,  consist- 
ing of  an  increase  of  circumference,  power  of  tunction,  and 
excitability  of  atrophic  muscles,  in  conse<|nence  of  employ- 
ing the  same  method.  The  relation  to  the  sensitive  nerves 
Is  confirnied  by  the  repeatedly  ex])erienced  sensation  of  the 
puttenta  during  this  operation — of  their  perceiving  a  passing 
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through  or  tickling  in  tbe  iiroi  or  leg,  sonietiiaes  dii  tliat 
Bide  on  wLiub  iLe  cervical  portion  of  the  sympathetie  liM 
been  brought  into  the  current,  sometimea  on  tbe  opposite 
Bide. 

With  reference  to  the  practice  of  the  method,  I  think 
it  better  to  place  one  conductor  on  the  inner  side  uf  tlie 
sterno-cleido-inastoid  miiecle,  while  the  other  is  applied  to 
that  jiortion  of  the  neck  wiiere  the  respective  ganglion  is 
affected  by  the  greatest  possible  number  of  currents,  than 
to  apply  both  ill  the  direction  of  the  eterno-cleido-mastoiduua. 
In  the  tirst-meutioued  method  the  direction  of  the  iiiii-<iil  is 
ueceesarily  rather  indifferent. 

We  shall  cite  a  few  mure  cases  belonging  to  this  category. 

Case  86. — Gottfried  Kornemaun,  aged  forty -six  yejirs,  « 
waiter,  after  having  been  exposed  to  the  influence  of  cold, 
perceived,  for  the  first  time  in  October,  1860,  a  feeling  of 
stijiging  and  constriction  in  his  tliroat,  connected  with  pha- 
r}'ngeal  8i>asm,  rendering  the  act  of  deglutition  impossible 
for  huurs.  These  attacks  recurred  at  uncertain  intervals, 
making  the  patient  feel  as  if  there  was  something  '"  glued  " 
into  the  cavity.  *  Soon  other  disturlmncee  of  motion  and  8«n- 
sation  supervened.  They  consisted,  usually,  of  a  feeling  of 
tension  originating  in  the  heels,  and  tiience  extending  along 
the  vertebral  colunm  to  tlie  occipital  region.  He  felt  as  if 
his  head  were  covered  with  a  cold  plate,  his  chest  constricted 
with  a  hoop,  his  al)domen  distended,  as  though  air  were 
being  continually  puiiii>ed  into  it.  At  times  there  eusuod 
a  state  of  relaxation  and  exhaustion,  followed  by  a  general 
trembling,  or  a  feeling  of  insecurity  extended  over  the  whole 
l)ody,  while  in  tlie  sitting  position,  of  falling  off  a  bench, 
while  walking,  of  having  india-rublier  in  the  jouite  and  un- 
der tlie  8«>lcs  of  the  feet,  which  frequently  were  benumbed. 
Sometimes  viiiible  spasms  occurred  in  the  heel»,  knee-joints, 
and  in  the  neck,  which  latter  part  was  so  violently  affected 
that  the  head  was  turned  from  the  right  to  the  loft.  Grad- 
ually he  found  it  ditlicult  to  stand ;  walking  and  mounting 
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Stairs  became  iiii possible.  I  saw  tlie  patient  for  tlie  first 
time  on  May  5,  1865.  The  starting-point  i:if  his  affection 
wa*  undotibteiJly  the  right  lateral  cervical  region,  which  waa 
pn-j»tly  swollen,  liard,  and  very  painful,  especially  when 
pre«5sing  njwn  the  place  corresponding  to  the  superior  cervical 
inglioD,  which  prt«!!nre  also  caused  simultaneously  painful 
isutions  reaching  as  far  as  the  occiput.  The  sensibility, 
when  lie  was  touched  or  pricked  with  a  needle,  was  intact ; 
the  patient  could  feel  correctly  without  the  aid  of  his  sight. 
As  this  cft^  depended  upon  the  disappearance  of  the  cer\ical 
swelling  (prfxliulng,  according  to  our  diagnosis,  the  above- 
mentioned  symptoms  by  pressing  upon  the  cervical  ganglia 
of  the  sympathetic),  a  large  conductor  was  placed  upon  the 
anterior,  and  another  conductor,  corres{>onding  in  fize  to  the 
former,  upon  the  posterior  right  side  of  the  neck.  This 
tivatnient  having  l)oen  continued  for  one  and  a  half  years, 
a  resorption  of  the  swelling  was  brought  al)OUt,  causing  a 
gradual  disapjxiarance  of  all  the  symptoms  of  sensor  and 
motor  derangement.  In  this  patient,  also,  the  operation 
produceil  a  feeling  of  flowing  in  the  arm  and  leg,  especially 
in  tlie  affected  riglit  aide  of  the  body.  After  a  lapee  of  six 
months  the  patient  was  enabled  to  take  long  walks,  and 
to  jicrfonn  temi«irarily,  in  the  winter  of  lSfi6,  his  duty  of 
waiting  at  the  table,  hnn'ng  lieen  galvanized  two  hundred 
and  seventy  times  up  to  that  perio<l.  In  the  course  of  the 
year  18C7  he  pre8cnto<l  himself  but  rarely,  the  morbid  symp- 
toms ceasing  one  after  anotlier. 

Case  87.  —  Ileinrich  Struck,  tailor,  aged  twenty -five 
yean  and  six  months,  suffered  from  a  severe  cold  in  his  nose 
ftltont  eight  days  ago,  which  suddenly  disappeared,  being 
replace<i  by  a  pntgreasive  antesthesia.  It  began  with  a  feel- 
ing of  tickling  in  the  sole  of  the  left  foot,  acooinpiinie<l  by 
a  sensation  of  cold  and  numbness.  These  sensations  af- 
fticted,  within  two  days,  the  whole  left  side  of  tl>o  body, 
extending  up  to  the  ann,  the  anterior  portion  of  the  abdom- 
jnal  wall  only  remaining  iutiwt.     Irritating  ointments  had 
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nu  iiiflueuce;  un  the  coutrary,  the  disease  also  attacked,  in 
spite  of  them  and  the  dbo  of  four  Rus8ian  bath?,  the  wltole 
right  side,  although  in  a  less  degree.  lu  tlii»  state  bu  wm 
seen  by  me,  November  10,  1867.  There  wan,  espeeiiilly  in 
tlie  left  ann,  a  feeling  of  great  weakness,  the  patient  being 
unable  tu  hold  a  cane  with  that  hand.  Neither  could  he,  in 
consequence  of  tlie  antestliei^ia,  take  6iaal\  sutj^tatices  off  tlio 
table,  or  button  his  (-oat  vrith  this  arm.  Touching  the  skin 
with  the  finger  or  the  needle  was  felt  but  slightly.  Every 
attempt  to  separate  the  fingers  and  to  bring  thorn  near  each 
other  agiiiu,  was  followed  by  incorrect  movements.  Ho  also 
had  a  sensation  of  tension  in  all  the  joints  of  the  upper  and 
lower  extremities,  those  of  the  left  side  being  more  affected, 
as  was  the  case  with  the  other  s^nuptoms. 

I  employed  the  full  strength  of  the  electric  brush  in  the  first 
two  Hpplicatious — the  temporary  uuprovcment  disappearing 
before  the  next  sitting.  In  the  next  three  applications,  the 
use  of  the  constant  labile  current,  from  the  brachial  pjextts  to 
the  hand,  and  in  tlie  thigh,  in  a  corresponding  inaiiner,  gave 
no  result  whatever.  I  now  resolved  to  galvuni/e  the  sym- 
pathetic nerve.  Galvanization  of  the  right  cervical  sympa- 
thetic nerve  produced  diplegic  contractions  in  the  arms  an<i 
legs;  usually, however,  not  till  the  actions  had  continued  for 
some  time,  and  to  a  higher  degree  in  the  first  applications 
than  at  a  later  jieriod.  Galvanization  of  the  left  cervical 
sympathetic  had  either  no  result  or  but  a  slight  unei, 
while  at  other  points  they  could  not  be  produced  at  all  in 
the  well-nourished  and  muscular  patient.  Together  with 
the  applic4ition  of  the  positive  pole  to  the  right  cerviwd 
sympathetic,  there  occurred  a  strong  perspiration  in  tlie  left 
axilla  and  wi<w  verma.  After  the  first  applications,  made  in 
the  beginning,  daily,  the  feeling  of  tightness  disappeared 
from  the  right  side ;  it  took,  however,  a  much  longer  time 
bel'ore  the  insensibility  of  the  left  side,  especially  of  the  arm 
and  hand,  decreased.  For  this  reason  the  treatment  had  to 
be  continued,  witli  frequent  interruptions  of  two  and  threo 
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day^,  till  Januarj-  10,  1868,  before  the  patient  again  became 
able  to  work,  and  no  rapid  improvement  took  place  untQ 
very  strong  currents  (up  to  thirty-eight  elements)  were  em- 
ployed, tlie  negative  electrode  being  usually  applied  to  the 
lumbar  or  sacral  region. 

Dr.  Dritieen  observed  the  following  case : 

Cask  88. — A,  G.,  eighteen  years  of  age,  after  having 
liftod  a  very  heavy  weight,  noticed  a  heaviness  and  stifinees 
of  his  arms,  which  gradually  increased,  especially  on  the 
right  side,  thence  extended  to  the  fingers,  making  it  impoa- 
sible  for  him  to  write.  He  also  was  affected  by  neuralgic 
pain  in  the  course  of  the  median  and  ulnar  nerve.  Atler  a 
■ix  weeks'  peripheral  treatment  with  the  constant  current 
liad  not  only  done  no  good,  but  also,  according  to  the  pa- 
tient, rendered  him  still  worse,  he  applied,  on  the  25th  of 
November,  1S65,  to  Dr.  Drissen,  who,  upon  an  examination, 
ftiund  the  deltoid,  liiceps,  and  extensor  muscles  of  the  right 
forearaj  to  be  hard,  and  Valleix's  pressure  points  on  the 
median  and  radial  nerves  painful.  lie  but  imjHjrfectly,  and 
with  great  exertion,  succeetletl  in  raising  the  arm,  l)cnd- 
ing  the  elbow-joint,  or  stretching  and  bending  the  lingers, 
which  were  usiuilly  in  a  state  of  semiflexion.  The  Hp})lica- 
tion  of  a  current  of  eighteen  elements,  with  the  positive  pole, 
npon  the  fossa  subclavicularis  sinistra,  and  with  the  negative 
polo  on  the  right  from  the  second  to  the  third  cervical  ver- 
tebra, caused  a  feeling  of  warmth  in  the  right  arm.  At 
the  second  application  there  ensued  strong  spasms  of  the 
biceps,  rendering  the  elbow-joint  fVee :  in  the  third  applica- 
tion, the  deltoid  also  moved  spuamodically.  Under  this 
treatment  the  patient  improved  gradnally,  and  was  dis- 
charged perfectly  cured,  January  20,  1866. 

During  tliis  trwitment,  the  right  arm  was  twice  treated 
by  the  peripheral  method  by  way  of  ex]jeriment ;  he  became 
worse  each  time  the  following  day.  The  internal  admin- 
ixtnifion  of  strychnine,  continued  for  six  davs,  caused  no 
increu*o  of  dii'legic  contractions  (as  mentioned  by  Rcmak)^ 
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but  was  followed,  on  the  eleventh  day,  by  epontaneoua  con 
viilsions,  accoinpauied  by  a  return  of  the  neuralgic  pain. 


Of  all  kinds  of  paralysis,  the  nervous  and  muscular  kinds 
offer  the  most  favorable  field  for  the  employment  of  bcllj 
the  inteiTuptod  and  the  constant  electric  current  The 
method  is  difiercnt  according  to  the  situation  of  the  paral- 
ysis, either  faradization  or  galvanization  of  the  nerve  or  mus- 
cle being  }^K?rformcd.  The  latter  may  bo  made,  as  above 
(page  145)  explained,  extranmscular  or  intramuscular. 

Concerning  the  choice  between  the  interrupted  and  con- 
stant cuiTent  in  each  individual  case,  perijdieral  paralysis, 
if  at  all  capable  of  amendment,  seems  usually  to  be  most  ac- 
ceesilde  to  that  current  for  which  the  muscles  have  retained 
the  UTJtability.  This  trial,  however,  must  not  be  undertaken 
till  the  latter  part  of  the  seconil  week  after  the  begimiing  of 
the  paralysis,  inasmuch  (as.  is  showii  in  Case  on  page  244  and 
Case  33)  as  in  nervous  paralysis  no  derangement  ensues  be- 
fore tills  time  in  the  electric  action  of  the  paralyzed  muscles. 
At  that  perioil,  peripheral  paralysis,  in  which  the  intennit- 
teiit  current  produces  more  or  less  muscular  contraction,  is 
treated  with  it;  those  cases,  however,  in  which  the  fara- 
dical  excitability  is  lost  and  the  galvanic  preserved,  with  tlie 
battery  current — while  in  the  majority  of  cases  where  the 
reaction  for  lioth  kinds  of  current  is  still  existing,  although 
in  a  less  degree,  both  induction  and  battery  current  may  be 
used  successfidly.  If  the  physician,  as  is  usually  the  case,  has 
but  the  induction  apparatus,  he  must,  in  order  to  avoi«l  over- 
irritation,  bear  in  mind  what  has  been  said  about  it,  pages 
64  and  157,  that  is,  he  must  employ  currents  of  meiliuni 
strength,  rarely  interrupted,  the  applicatitjns  being  of  short 
duration.  As  soon  ae  the  electro-muscular  contractility  in- 
creases, the  strength  of  the  current  is  to  be  decreased.  If, 
however,  he  possesses  contrivances  fit  for  the  generatiiiU  of 
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botli  kinds  of  currents,  he  will  combine  them  in  many  cases 
with  advantage,  either  by  improving  the  reaction  for  the 
intermittent  bj  passing  tlirough  a  constant  carreut  (bw  page 
Clj,  or,  after  having,  by  means  of  galvanization,  rendered 
the  nerve  more  copablo  of  conduction,  by  exciting  tlirough 
faradization  the  paral^'zed  or  asthenic  muscles  more  strongly. 
If  we  examine  more  closely  those  cases  of  piinilysis  in 
which  the  reaction  alYer  the  induction  current  is  perfectly 
extinct,  but  that  of  the  battery  current  preserved,  we  may 
conveniently  divide  them  into  two  groups.  To  the  first  l>e- 
long  tliti!4e,  in  which  the  (;outracti«>ns  following  the  galvanic 
iiritation  have  sunk  under  the  normal  standard  ;  and  to  the 
eecoud  those  exceeding  the  uornml  standard.  For  the  finr.t 
grouji,  comprising,  according  to  all  observations  made  about 
it,  single  cases  of  traumatic  nervous  paral^ijis,  cases  of  rheu- 
matic facial  paralysis,  paralysis  of  the  soft  palate,  etc., 
we  may  accept  Neumann's  opinion  (see  page  61),  that,  as 
800U  as  the  vitality  of  a  nerve  or  muscle  has  sunk,  there 
ensues  a  stage  in  which  the  constant  current,  if  applied 
longer  than  a  moment,  produces  on  the  paralyzed  musdea 
and  ner\'e3  the  effect  of  irritation  which  cannot  be  obtained 
through  induced  currents  of  a  momentary  duration.  Ac- 
cording to  our  exi>erience  so  far,  the  disturbance  of  nutrition 
of  llie  injured  nerves  in  j)erij)heral  paralysis,  Ix-ginning  from 
the  slightest  and  advancing  to  the  highest  degree,'  is  recog- 
nized by  the  following  differences  in  the  reaction  :  First  de- 
gree. Motility  limited  or  snsjiende<l,  excitability  nonnal  for 
intermittent  and  ciinstant  currents.  Second  degree.  Fara- 
dic  and  galvanic  contractility  diminished.  Third  degree. 
Excitability  extinct  fur  tlie  faradic  current,  preserved  for  tLe 
galvanic  current  in  l>oth  nerve  and  muscle.  Fourth  degree. 
Excitability  of  nerves  extinct  for  both  kinds  of  current,  but 
muscular  irritHl)ility  preserved  for  the  constant  current. 
Fifth  degree.  Both  nerves  and  muscles  are  entirely  deprived 
of  excitability  for  botJj  kinds  of  the  electric  current.  This 
*  8m  ZimatMo,  L  e.,  p.  109. 
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division,  however,  does  not  comprise  all  the  exi»ting  funiiA 
of  this  disease ;  thus  I  treated  a  facial  jiaralysis  of  a  little  boy 
where  neither  galvanization  nor  faradization  of  the  nerves 
or  muscles  could  produce  weak  convukionH,  which  only 
could  1k)  accomplished  through  reflex  action  from  the  tri- 
geminal nerve  by  rapidly  passing  a  snudl  conductor  along 
the  muscles.  Thus,  in  the  later  stages  of  trauninfic  paral- 
ysis, the  faradic  returns  before  the  galvanic  excitability, 
or,  in  rare  cases  of  paralysis,  caused  by  lead-poisoning,  the 
galvanic  excitability  of  single  muscles  has  sufleretl  more 
than  tlie  faradic.  Finally,  paralysis,  in  coiise<iuenco  of  lea<l- 
poisoning,  or  injury,  may  have  been  removed  long  ago, 
^rhile  the  electric  irritability  is  stUl  more  or  lees  reduced,  or 
even  entirely  extinct.' 

With  regard  to  tlie  second  group,  however,  the  charac- 
teristic feature  of  which  consists  of  convnlsions  after  gal- 
vanic irritation,  considerably  exceeding  the  normal  state,  to 
which  belong  a  great  niunber  of  cases  of  rheumatic  facial 
paralysis,  lead-poisoning,  and  also  single  cases  of  progressive 
muscular  atrophy,  I  must  maintain  my  opinion,*  pronounced 


'  This  rarietT  of  CMes,  not  ret  thoronghl^  investigated,  of  the  miucntar  so- 
tion  fotloiring  the  use  of  the  constant  current,  the  Dombcr  of  which  \»  still 
Airther  Inerciised  through  the  absence  or  predominance  of  contraction  at  the 
opening  and  cloi>in);  of  (he  circuit,  prevents  us  making  gotxl  use  of  the  galvHUic 
current  for  the  diagno!<is  of  paralysis  as  extensively  ai<  with  the  fanidic  current, 
for  which  reason  we  have  given  it  but  a  passing  notice  in  the  eiglith  svciion. 

*  A.  Eulenburg,  also  convinced  by  the  obifcrvation  of  a  com  of  facial  paral- 
ysis, lately  informed  me  that  he  fully  ugrcc:)  with  my  view  in  regard  to  the  natura 
of  these  Kpasms.  I  cannot  but  prunounce  my  decided  doubt  about  the  manner 
In  which  both  A.  Eulenburg  (Zur  Therapie  der  rheumatischen  Faciul-PantlysU, 
Deulaches  Archir.  fCr  klin.  Mcdocin.  186(1.  Band  II.  Deft  I.),  and  eepociallj 
Ziemssen  (Die  ElectriciUt  in  der  Medicin.  14«e.  Page  9t>).  have  renncd  my 
opinion  by  simply  denying,  as  not  eiisting,  every  thing  not  obverved  by  them- 
selves  in  a  comparaUvely  smsll  number  of  cases.  Thus,  Kuleuburg  *»}*  thai 
in  his  cases  the  excitability  for  the  galvanic  current  did  not  decrease  as  the 
(ymptomt  improved  ;  what  I  maintained  to  happen  in  my  coses,  also^  that  ihe 
oooralstons  observed  by  him  were  under  no  circiunstance?  spMmodlc.  Zlcmsaen 
even  salil  thnt  the  quality  of  the  contraction  of  both  facial  holrrs,  ac<>oTdiiig 
to  bis  obncn  uliiuiK,  was  the  rvvursu  of  what  I  had  pruuounced  it. — Brforv  fonn- 
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in  the  Berliner  Med.  G^esel8cbaft,  at  the  occasion  of  a  lectora 
on  facial  paralysis,'  namely,  that  such  caeca  are  the  reeolt  of 
reflex  Bpiisms, 

In  cases  of  lead-poisoning'  and  of  progressive  muscular 
atropby  marked  by  an  unusually  liigb  degree  of  reflex  ex- 
citation, the  setting  in  of  reflex  spasms  after  the  use  of 
weak  galvanic  currents  can  easily  he  explained.  It  is  dif- 
ferent with  regard  to  facial  paralj'sis  above  referred  to. 
Here  tliere  occur :  1.  Cases  in  which  neither  through  the 
intenuittcnt  nor  through  the  constant  current  do  spasms  ro- 
Bult  from  the  excitation  of  the  motor  points,  these  spasms 
rather  ensuing,  and  osnally  very  intensely,  from  the  excitation 
of  the  places  of  exit  of  tlie  trigeminal  branches  in  the  face.* 
2.  Cases,  in  wliich  both  the  employment  of  a  battery  current 
of  eight  to  ten  elementit,  and  the  application  of  one  conductor 
to  the  neck  or  beliind  the  neck,  the  other  being  placed  upon 
any  other  place  of  the  face,  cause  unusually  active  conti*ac- 
tlous,  while  every  single  muscle  thus  placed  in  a  state  of  con- 
vuleion  is  perfectly  indifferent  to  the  direct  influence  of  a 
much  stronger  current,  in  which  also,  with  the  progressing  im- 
provement, A  constantly  increasing  numl>er  of  elements  must 
be  added  in  order  t<»  obtain  the  same  result.  3.  Cases,  in 
which  a  current  of  few  element*  (six  to  eight),  when  directed 
to  the  muscles  of  the  paralyzed  side,  produces  contractions  at 
the  opening  and  closing  of  the  circuit,  while  they  do  not 
occur  on  the  sound  side  until  sixteen  or  twenty  elements  aro 
ftddcd,  and  even  then  the  symptoms  are  decidedly  milder 
tlian  on  tlie  paralyzed  side  (cases  of  Baierlacher,  Schult2, 
Xeamann,  etc.,  etc.).  It  can  hardly  l)e  doubted  that  the 
cases  mentioned  under  1.  and  2.  are  reflex  spasms,  the  oc- 

log  t  definite  opinion,  the  groate<it  care  on^l  to  b«  exerciaed  in  the  treatment 
of  (ucti  <abtle  qaeetiuni. 

■  Set- Dvutsriie  Klinik.     1804.     No.  8. 

*  8p«  A.   Eulrnburg,  BeJtrlk|re  lur  GalrBno-palliologie  an4  Therapie  der 
Lihmiingtm.     Bvrl.  klin.  VVocbenM-hri/t     \fi6S.     No.  S. 

*  Sec  Ranite,  Facialin-LibmnDg  und  Constontcr  Strom.    Deadche  KUnU. 
18ft7.     I'ltgc  89. 
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cnrrence  of  which,  in  the  skin  of  the  face,  is  especially  facili- 
tated hy  its  large  supply  of  sensitive  nerves,  and  the  fre- 
quent iiTiastomoses  between  the  trijieminal  and  facial  iiervei, 
although  we  are  at  a  loss  to  find  the  centre  causing  the  re- 
flex  action.  The  cases,  however,  mentioned  under  8.  tnaj, 
perhaps,  he  explained  in  a  ditterent  manner. 

After  these  general  rem.arks,  wo  shall  treat  of  some  es- 
pecially remarkable  forms  of  })criphcral  paralysis. 

The  treatment  of  peripheral  facial  paralysis  freijuently 
oflfers,  even  to  the  most  skilful  s^pecialist,  the  greatest  difficul- 
ties, in  case  the  perfect  integrity  of  the  function  of  the  mus- 
cles, and  of  the  expression  of  countenance,  is  desired  to  be 
obtained.  The  causes  for  this  opinion,  hardly  to  lie  opposed 
at  the  j>ro6ent  time,  are  the  following:  1.  Xuwudays  the 
anti]ililogistic  treatment,  even  in  ca^es  where  the  paralytie 
condition  is  preceded  by  symptoms  of  irritation,  [leriostitie 
pain,  etc.,  is  frequently  neglected,  thus  preventing  the  reso- 
lution of  the  exudation.  2,  This  exudation  into  the  aque- 
ductUB  Fallopii  is,  in  nearly  every  case,  the  cause  of  ]»eriph- 
eral  facial  paralysis,  producing,  more  or  less,  by  jjressure,  a 
destruction  of  the  nerve-fibres,  if  it  be  not  of  a  serous  but  of 
a  more  j>lastic  nature.  3.  Most  of  the  facial  muscles  hare 
but  one  firm  point  of  attachment  to  the  bone,  while  the 
other  point  lies  in  tlie  skin,  causing  contractions,  or  at  least 
deformitiea  in  the  expression  of  countenance,  unless  perfect 
contractility  is  restored.  Consequently  contractions  exist 
not  only  in  facial  paralysis,  treated  by  the  intermittent,  bnt 
also  in  cases  treated  by  the  constant  current,  and  even  in 
those  undergoing  no  treatment  whatever,  although  it  cannot 
Ijo  denied  that  the  improper  use  of  the  induction  current  may 
facilitate  their  fonnation,  esj>ecially  if  the  healthy  muscles  are 
irritated  with  too  long  applications  of  rapidly-repeated  cur- 
rentji.  The  furmation  of  such  contractions  may  bo  recognized 
by  the  foMowing  premonitory  symptoms :  1.  By  an  unusuallj 
rapid  return  of  tonicity  in  a  muscle  shortly  before  parnlyze<l. 
2.  By  spasm  affecting  the  mmscles  spontaneously  or  after 
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mechanical  irritation,  sncli  as  rubbing,  kneading.  These 
Bymptoms  ensuing,  the  current  is  to  be  reduced  or  entirely 
suspended  for  some  time,  and  the  treatment  directed  merely 
to  the  diseaiod  nerve.  If  the  contraction  is  already  plainly 
in  existence,  a  stable  battery  current  of  ten  to  twenty  ele- 
ments is  passed  tlirough  it,  or  single  powerfiil  induction 
shocks  arc  employed  for  the  purpose  of  releasing  it.  These 
metho<ls  are  best  combined  with  the  use  of  mechanical 
means  to  stretch  the  contracted  mnscles,  as  recommended  by 
Erdmann,  or  the  introduction  of  a  woo<leu  ball  between  the 
cheek  and  maxillar}-  bone.  Spasms  sometimes  occur  in  such 
casee,  symptoms,  as  it  were,  of  a  reviving  vitality  of  the  mua- 
le*.  These  spasms  allow  a  favorable  prognosis,  as  then  a 
is  usually  more  quickly  accomplished  by  treating  nerves 
and  muscles  with  the  constant  current.  4.  The  symptoms 
accompanying  paralysis,  and  still  more,  the  spasmodic  phe- 
nomena following  the  use  of  the  different  currents  and 
methods  of  application,  require  the  most  careful  attention 
during  the  treatment.  In  this  regard,  the  following  thera- 
peutic principles  are  to  be  kept  in  view : 

1.  If  the  reaction  to  the  intermittent  current  is  more  or 
less  well  preserved  at  the  end  of  the  second  week  after  the 
beginning  of  the  paralysis,  a  primary  moderately  strong  in- 
termittent current  is  to  be  directed  upon  the  single  musclee, 
a  wurse  which  must  be  especially  recommended,  if  all  the 
muscles  have  not  sufl'cred  e<}ually  in  their  electro-muscular 
contractility.  The  facial  nerve,  however,  may  l»e  irritated 
either  directly  by  means  of  a  thin  electrode  placed  l)ehind 
the  ear,  t>y  the  mastoid  process  and  the  articulation  of  the 
lower  maxillary,  or  indirectly,  as  recommended  especially  by 
M.  Rosenthal,  through  reflex  action  from  the  trigeminal 
nerve,  by  applying  the  copper-pole  to  the  mucous  membrane 
of  the  cheek  and  drawing  the  zinc-pole  over  the  paralyzed 
muscles  or  the  respective  nervo-brnnchej*.  2.  In  those  cases, 
also,  where  the  electro-muscular  contractility  is  reduced  to  a 
minimum,  a  good  result  may  usually  be  obtained  through 
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the  iudiiced  curront,  although  only  after  a  longer  eoiin«e  of 
treatment,  if  care  is  taken  to  diminish  the  strength  of  the 
current  in  proportion  to  the  gradually-increnfting  electro- 
muscular  contractility.  However,  the  constant  current  ia 
generally  jireferable  in  these  cases,  if  both  kinds  of  current* 
are  at  the  disposition  of  the  practitioner.  3.  But,  in  those 
cases  in  ■which  the  intermittent  current  produces  no  spasms 
whatever,  while  they  are  caused  by  the  battery  current,  di- 
rected either  to  the  nerve  or  to  the  muscle,  the  constant  cur- 
rent is  indicated.  This,  however,  must  usually  be  applied 
to  the  facial  nerve  itself,  as  correctly  mentioned  by  Bncrcn- 
winkel,'  especially  in  those  fomis  of  facial  paralysis  known, 
on  one  hand,  by  the  want  of  any  reaction  after  direct  mus- 
cular irritation ;  and,  on  the  other  hand,  by  the  setting  in 
of  extensive  reflex  spasms,  after  applying  one  conductor 
to  the  neck,  etc.,  and  the  other  to  any  other  part  of  the 
paralyzed  side.  After  this  the  spastic  muscle  may  be  at- 
tacked by  stable  currents,  if  direct  irritation  is  followed 
by  undoubted  contractions.  .  Here  the  intermittent  current 
can  only  be  usefiiUy  employed  at  a  much  later  period, 
after  voluntary  motion  has  been  recovered,  the  muscles, 
however,  still  being  relaxed  and  deprivefl  of  their  tone. 
Cases  of  this  kind  generally  allow  but  an  unfavorable 
prognosis,  for,  although  frequently  recovering  without  leav- 
ing deformity,  a  long  course  of  treatment  may  always  be 
expected.  4.  Finall}',  cjvses  of  facial  paralysis  occur,  fol- 
lowed by  contractions  or  clonic  sprums,  and  usually  not  on 
the  paralyzed,  but  on  the  opposite  healthy  side,  contrac- 
tions, the  origin  of  which  can  hardly  be  explained  except  by 
supposing  that  the  irritation  of  a  motor  fibre  in,  imder 
certain  circumstances,  by  an  increased  irritability,  conducted 
to  the  centrum,  and  thence  transmitted  to  homologoiis 
parts  of  the  other  side  (Rcmak).  In  this  type  of  pantlysis, 
in  neuritis  (see  Case  on  page  328,  and  Case  61),  the  constant 

'  Zur  CaBuistritc  ilcr  (]uppp1«Fitig«n  Faclnl-Lahmungen,  etc    Archir  fur  IleU. 
knnilo  vUl,  Jftbrgang,  1867,  (lUgc  11,  tt  uq. 
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current  is  to  Ikj  (lirei^te<l  to  the  inflamed  nerve.  This  para- 
Ij-tic  condition  ia  ordiuarilj  recognize<l  by  an  unusual  incU- 
nanation  to  form  permanent  contractions,  so  much  so,  that 
ehortening  of  single  paralyzed  mns^cles  takes  place  soon  after 
the  beginning  of  the  paralysis,  where  the  paralytic  condition 
is  probably  caused  by  a  neuritis  facialis. 

We  have,  under  Nos.  29  and  30,  reported  two  cases  in 
which  the  paralytic  state,  induced  probably  by  a  serous  exu- 
dation, and  possessed  of  a  more  or  less  normal  electro-mus- 
cular contractility,  was  rapidly  cured  tlirough  the  u.<o  of  the 
intenuittent  current.  We  now  furnish  a  series  of  more  dif- 
ficult cases. 

Cask  89. — Carl  A.,  merchiuu,  thirty-five  years  of  age, 
Iways  healthy,  contracted,  on  May  24,  ISCO,  a  severe  cold, 
by  stHJiding  in  a  doorway,  in  a  heated  state,  with  his  coat 
ofl:  On  the  next  afternoon  he  noticed  that  he  was  unable 
to  whistle.  He  paid,  however,  no  attention  to  it,  and  went 
into  the  country,  but  awoke,  on  the  26th,  ^nth  a  complete 
fncini  paralyiiis  of  the  left  side.  After  having  used  can- 
tharides,  ointment  of  veratrine,  lye,  and  Russian  batlis,  for 
tlireo  weeks,  he  came  to  my  office  on  Jane  16th.  In  the 
local  pvinptoms  of  the  paralysis,  as  yet  no  favorable  change 
had  taken  place,  there  was  no  trace  of  voluntary  motion  in 
the  afiected  muscles,  the  electro-muscular  contractility  being 
almost  entirely  extinct.  Patient  complained  of  a  continual 
buzzing  in  his  left  ear.  During  thirty  applications,  made 
till  August  15th,  when  I  suspended  the  treatment  on  ac- 
count of  a  journey,  his  condition  had  improved  bo  far  that 
he  was  able  to  perform  the  function  of  eating  and  drink- 
ing, ho  could  also  corrugate  the  left  side  of  the  furehead, 
^H  and  draw  the  angle  of  the  mouth  upward  and  outward. 
^™  The  left  wing  of  the  ni>se,  however,  was  still  lower  than 
I  the  right,  the  sulcus  naso-labialis  filled  out,  the  eye  cf»uld 

I  not  Iks  closed  except  with  the  aid  of  the  zygomaticus  major 

I  mus(<le,  neither  couhl  the  patient  whistle,  in  conscijuence 

I  of  the  atrophied  condition  of  the  muscular  fibroi  of  the 
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left  part  of  tJie  orbicnlaris  oris.  When  I  saw  tlio  patient 
again,  after  my  return  on  tlie  6th  of  October,  his  condition 
was  generally  improved,  all  the  muscles  were  more  de- 
veloped, he  was  able  to  pur»e  the  mouth  and  to  whistle, 
while  the  buzzing  in  the  ear  had  also  disappeared.  But  now 
the  left  nasal  wing  was  higher  than  the  right  one,  the  buIcos 
nafio-labialis  was  more  distinct  on  the  left  than  on  the  right 
aide,  a  feeling  of  tension  followed  the  motions  of  the  left  aide, 
which  extended  from  the  upper-lip  to  the  eye,  caused,  like 
tlie  Bym])tonis  just  mentioned,  by  a  contraction  of  the  left 
levator  angularis  which  conid  be  felt  from  the  inner  surface 
of  the  mouth,  like  a  tendinous  cord.  Through  this  muscle  a 
constant  cun-ent  was  directed,  the  use  of  which  diminishetl 
the  contraction  considerably,  so  that  after  the  tenth  applica- 
tion, October  29th,  there  existed  but  slight  traces  of  it, 

Baierlacher,  whose  merit  it  is  to  have  first  directed  atten- 
tion to  the  different  action  of  the  intermittent  and  constant 
currents  in  facial  paralysis,  reports '  the  following  case : 

M.  B.,  a  factory -girl,  came  under  his  treatment,  suffering 
from  a  lateral  facial  paralysis  of  eight  weeks'  standing.  In- 
duced currents  of  great  strength  caused  but  a  very  slight 
reaction.  Tlio  application  of  the  induced  current  for  three 
weeks  improved  neither  electro-muscular  contractility  nor 
the  power  of  voluntary  motion.  Then  Baierlacher  trietl  tlio 
constant  current  of  fifteen  elements  of  Bunsen,  by  pla<Mng 
one  electrode  on  the  trunk  of  the  facial  nerve,  and  the  other 
on  the  mnscles  of  the  cheek.  Immediately  after  the  first 
closing  of  the  circuit,  a  strong  spasm  took  place  in  all  the 
muscles  8upplie<l  by  this  nerve.  After  the  third  time  a  re- 
markable improvement  was  noticed,  and  after  four  addition- 
al ai)pHcations  the  patient  left,  satisfied  with  the  result. 
Bttiurlachcr  saw  her  again  after  half  a  year,  and  did  not  find 
the  slightest  deformity. 

Cask  90. — Miss  Mary  S.,  aged  twenty-two  years,  was 

I  Bee  Beitn^  tar  ihenpcutischen  Yerwcrtbung  det  gklmiiMlMn 
BatebohM  MntUohea  InteUigeazblatt,  ISSi),  No.  4. 
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*tt«cked  by  a  violent  pain  in  the  oars  on  August  27, 1868. 
after  having  spent  the  entire  previous  evening  in  tlie  garden, 
exposed  to  a  cold  gust  of  wind.  Tliis  was  followed  the  next 
day  by  ])aralysig  of  the  right  side  of  the  face,  with  gaetric 
derangement,  which  latter  kept  her  in  bed  for  a  week. 
After  this  the  earache  was  replaced  by  a  dull  hcadnchc; 
betides,  the  patient  was  so  much  rednced,  tlmt  iier  attending 
physician,  Dr.  Boehr,  did  not  permit  her  to  come  to  my 
offii-e  till  Octol>er  t5th.  The  paralysis  had  then  become 
complete-  The  indncod  current  lociUized  on  the  muscles 
and  facial  branches  of  the  right  side  of  the  face  produced  no 
trace  of  spasmodic  contraction,  although  slie  experienced  a 
str<wg  pain  during  the  irritation  ;  a  constant  current  of  ten 
elements,  however,  localized  in  the  same  manner,  produced 
strong  contractions  at  the  closing  and  weak  ones  at  the 
opening  of  the  circuit,  such  as  harrlly  occurred  i>n  the  sound 
side  after  the  application  of  twenty  elements.  In  conse- 
(jneuce  of  these  rt«u]te,  the  batterj*  current  was  emjdoyed. 
October  30th  (twelfth  applicjition) :  Tlie  lower  eyelid  and 
the  wing  of  the  nose  are  again  a  little  raised ;  the  patient 
draws  the  month  less  on  the  left  while  langhing.  Now 
only  a  current  of  sixteen  eleinents  is  necessary  to  produce  a 
strong  spasm  ;  the  muscles  also  begin  to  react  mildly  to  the 
intermittent  current  November  30th  (twenty-ninth  appli- 
cation): Tlie  naso-labial  groove  is  more  distinct,  the  nmuth 
less  distorted ;  the  eye  can  be  nearly  closed,  and  the  fore- 
head comigated.  The  galvanic  excitability  has  still  more 
decreased,  while  the  faradic  irritability  has  improved  con- 
siderably, and  on  that  accjunt  the  induced  current  is  here- 
after nsed.  Under  this  trejitment  the  improvement  advanced 
till  the  end  of  December  (fortieth  application),  so  that  noth- 
ing remained  but  a  slight  distortion  of  the  mouth  during 
laughing,  and  a  stiffness  of  the  lower-lip,  cansed  by  a  slight 
rigidity  of  the  triangularis  menfi,  which  disa{>]>eared  during 
the  months  of  January-  and  February-,  1864,  after  the  current 
htd  been  applied  to  this  muscle  six  times  more. 
S7 
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Case  91. — Mrs,  T.,  a  j>lilegiuatic,  amemic  jierwjn,  mar- 
ried for  two  years,  but  having  no  children,  was  affected  with 
parnlysid  of  the  right  side  of  the  face,  on  May  30,  IStiT,  after 
ha\'ing  suffered  from  neuralgic  pain  in  the  right  side  of  the 
head  for  several  days,  while  the  sense  of  taste  and  sensibility 
of  the  right  half  of  the  tongue  were  also  deranged.  Patient 
CADie  to  my  office  on  June  10th.  The  ejcjvinination  gave  the 
following  result:  No  muscular  reaction  iif^er  the  application 
of  powerful  intennittcnt  current ;  no  reaction  after  a  constant 
current  was  passed  directly  through  tlie  muscles,  yet  a  very 
distinct  action  of  the  facial  mjiscles,  surpassing  that  of  the 
sound  side  in  strength,  extent,  and  precision,  followed  the 
use  of  8-10  elements,  one  conductor  being  placetl  on  tlie 
neck,  the  other  on  any  part  of  the  right  side  of  the  face. 
These  symptoms  indicated  a  long  course  of  treatment,  wliieh 
view  was  fiilly  confirmed.  After  the  twelfth  application 
(July  2d),  made,  as  usual,  by  placing  one  conductor  on  the 
place  of  exit  of  the  facial  nerve,  the  other  on  the  pes  an- 
serinus,  taste  returned,  and  the  disturbance  of  scnsjition 
disappeared  in  the  right  half  c)f  the  tongue;  yet  the  first 
contraction,  on  directly  acting  on  the  paralyzed  muscles, 
did  not  happen  until  after  the  twentieth  appliciition  (July 
22d),  when  it  was  observed  in  the  levator  laViii  snperiori* 
and  triangularis  menti,  while  no  reaction  followed  the  ex- 
aniination  b^'  means  of  the  intermittent  current.  Wljen 
I  interrupted,  August  23d  (forty-third  application),  the 
treatment  on  account  of  a  journey,  the  forehead  could  be 
slightly  corrugated,  the  zygomatic  muscle  acted  somewhat, 
and  the  eye  could  be  totnlly  closed  to  within  one  line.  I 
saw  the  patient  again  on  October  10th.  Concerning  the 
movability  of  the  muscles,  her  condition  had  rather  im- 
proved, but  there  existeil  now  rigidity  in  the  levator  labii 
Bup.  ftlreque  nasi,  in  the  zygomnticus  and  triangidaris,  which 
was  but  little  noticed  when  the  patient  kept  riuicf,  as  wjt# 
usually  the  case  with  her,  but  apj>eared  the  more  striking 
in  laughing,  opening  the  mouth,  etc     This  necessitate<l  a 
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modification  of  the  method  heretofore  employed,  it  beiiij^ 
now  neoeesary,  besides  jj;alvanizing  the  fiwial  nerve,  to  jriil- 
vanize  eepecially  the  contracted  mxiscle.  At  the  end  of  De- 
cember (sixty -seventh  application),  the  movubility  of  all  the 
mn>clc9  was  perfwt,  bnt  tlie  rigidity  was  plainly  perceptible 
to  both  the  eye  and  the  touch.  March  3,  ISfiS  (eighty-fifth 
application) :  the  rigidity  is  liardly  noticeable,  yet  the  ex- 
pre«8ion  of  the  countenance  appears  somewhat  imnatnral 
Mrhlle  the  patient  laughs,  shows  her  teeth,  etc. ;  while  blow- 
ing, the  right  cheek  is  less  puffed  out  than  the  lelY.  The 
reaction  to  th<«  direct  influence  of  the  constant  and  inter- 
rupted currentfi  is  still  a  little  reduce<i  on  the  right  side.  The 
Contm/'tions  appear  t<^>  l>e  stronger  on  the  letY  than  on  the 
right  side,  if  tlie  positive  conductor  is  placed  on  the  neck 
■nd  the  negative  on  either  cheek. 

Cask  02. — Ikfrs.  V.  R,,  age<l  forty-six  year*,  had  first  suf- 
fered from  rheimiatic  pain  in  the  lefY  «h<iulder.  Af^or  about 
eight  days  she  lost  the  sense  of  taste  in  the  right  half  of  the 
tongue,  which  felt  as  if  it  were  scalded.  A  few  days  after- 
ward (April  2'X  18r>4),  she  noticetl — ^perhaps  in  consequence 
of  a  new  cold  to  wljich  she  was  exposed — on  the  20th,  about 
noon,  a  constant  trembling  of  the  upper-lip;  on  the  same 
evening,  a  certain  diffi<*tilty  of  motion  of  the  mouth;  and 
on  the  following  morning,  a  paralysis  of  the  right  side  of 
the  face.  Her  phvsician,  Dr.  Klaatsch,  nftcr  having  em- 
ployed leeches  and  other  derivants,  placed  her  imder  ray 
charge  on  May  14th.  Tlie  paralysis  was  still  nearly  oora- 
]ilete,  prewuro  behind  the  angle  of  the  lower  jaw  painful, 
the  alienation  of  taste  still  existing,  also  a  buzzing  noise  in 
the  right  ear,  an<l  spasm  of  the  left  side  <<f  the  npjter-lip  to 
the  inner  angle  of  the  eye;  reaction  to  the  intennittent  cur- 
rent fiomcwluit  re<luccd.  In  this  case,  where  the  paralysis 
wa.s  probiibly  caused  by  a  neuritis,  and  whcrv,  in  adilition, 
the  existing  spasms  of  the  leiV  side  demanded  an  especial 
can  in  the  choice  of  the  means  of  excitation,  a  weak  con- 
Stunt  eorront  was  osod  by  ]>lacing  the  +  conductor  behinrl 
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the  angle  of  the  lower-jaw,  and  applying  the  —  conductor 
for  a  short  time  upon  the  several  muscles.  After  five  appli- 
cations (May  ISth),  a  decided  improvement  was  visible  in 
closing  the  eye,  in  the  position  and  motion  of  the  eye,  and 
in  the  decrease  of  the  spasmodic  convulsions,  when  a  slight 
indisposition  of  the  patient  made  necessary  a  short  interrup- 
tion of  the  treatment.  When  the  treatment  was  resumed, 
on  May  23d,  the  spasms  could  no  more  be  noticed ;  the  taste 
was  nearly  normal ;  there  appeared,  however,  now  distinct 
traces  of  rigidity  in  the  right  levator  labii  sup.  alseque  nasi, 
and  in  the  triangularis  menti.  After  ten  more  applications, 
these,  together  with  the  other  symptoms  of  paralysis,  were 
reduced  to  such  an  extent  that  we  allowed  the  patient  to 
return  to  her  country-seat  on  May  5th,  expecting  that  they 
would  soon  disappear  without  any  further  treatment.  After 
four  weeks,  every  morbid  symptom  had  vanished  except  the 
buzzing  in  the  ear. 


With  regard  to  the  treatment  of  the  so-called  rheumatic 
paralysis  of  the  muscles  of  the  eye,  I  refer  to  page  151  for 
the  method.  In  Case  76  I  have  already  reported  a  success- 
ful treatment  of  jxiresis  of  the  upper  oblique  muscle  through 
the  induced  current.  I  shall  now  communicate  a  case  of 
paresis  of  the  abducens,  cured  through  the  constant  current. 

Case  93. — Our  honored  colleague,  Professor  Traube,  aged 
fifty  years,  after  having  lieen  exposed  to  various  changes  of 
temperature,  and  after  suffering  from  rheumatic  pain  in  the 
riglit  side  of  the  head,  noticed  diplopia  first  on  October  3, 
1  SCu.  The  examination  showed  the  existence  of  a  paresis 
of  the  right  abducens,  with  a  defect  in  the  movability  of 
al)Out  one  line  in  comparison  with  the  left  eye.  A  rapid 
increase  of  tlie  paralysis  as  well  as  of  the  convergent  stra- 
bismus followed,  so  that  the  defect  of  motion  amounted 
to  three  lines  on  the  8th  of  October.     Toward  the  middle 
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of  October  tlio  affection  bad  attained  its  'beight.  There 
was  a  strong  convergent  strabismus  of  the  right  eye ;  the 
line  of  ^^s^on  could  bardl}^  be  turned  over  the  middle  of 
the  palpebral  fissure  to  the  right ;  in  order  to  correct  the 
diplopia  in  the  median  line,  and  at  an  objective  distance  of 
15',  prisma  of  nearly  40"  were  necessary.  Tlie  treatment 
coHAieted  of  depletion  by  means  of  Ileurtloup'a  blood-suck- 
ers, a  diaphoresis,  and  mild  aperients.  From  November  8th, 
up  to  which  time  hie  condition  had  not  changed  materially, 
the  iod.  of  pot.  and  the  constant  current  were  employed. 
The  patient  being  in  a  state  of  great  nervous  irritability, 
the  latter  was  use<l  in  such  a  manner  as  to  pASs  a  current, 
generated  from  but  six  to  eight  elements,  fK)m  the  outer 
angle  of  the  eye  toward  the  temporal  region,  fur  about  tliree 
minuter  It  was  several  times  ascertained  that  immediately 
after  the  api)1ication  of  the  current  a  decrease  of  the  conver- 
gence ensued ;  so  tliat  if,  for  instance,  the  region  of  the 
binocular  simple  vision  in  tlie  median  line  extended  to  7' 
from  the  root  of  the  nose  before  the  application,  itiunediately 
afterward  a  prolongation  of  this  line  to  8'  and  farther  could 
be  proved.  In  the  beginning  a  gradually,  and  from  the  first 
days  of  December  a  ra]>idly-increii8ing  improvement  ensued, 
so  that  we  were  able  t<i  terminate  the  treatment  on  Decem- 
ber 11th  (twenty  -  seventh  aj>plication),  every  trace  of  pa- 
ralysis having  disappeared  at  the  end  of  Decemlier. 

Schuii,'  having  a  case  of  paralysis  of  the  branches  of  the 
motor  ocult,  supplying  the  levat  palp.  sup.  and  rectus  in- 
ferior, kept  for  two  minntes  the  positive  conductor  of  u 
constant  current  of  eight  elenienta  of  Daniell  on  the 
np[>er  eyelid,  iibw^iiig  the  negative  on  the  hard  palate. 
Although  the  pain  was  very  violent,  the  patient  was  able  to 
more  the  tipper  eyelid  better  after  the  first  application.  On 
the  next  morning  the  diplopia  of  five  montlu'  standing  bad 
diaappeared,  the  ptosis  alono  still  continuing.     Schulz  be- 

'  Vrkyer  Anwemlungtlrr  ElcclriciUt  bd  Ptnlyie  der  Aagcnmuikoln.  Wianor 
lied.  WochciuchrUt,  ISOU,  \o.  to. 
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lieves  tliat  the*  galvanic  current  acted  in  this  cAoo  c»t» 
lytically  upon  an  exudation  situated  about  tlie  nerves. 


I  have  communicated,  on  page  2G2,  one  of  the  most 
interesting  cases  of  traumatic  paralysis,  cured  by  Duchenne 
through  faradization.  I  am  now  so  furtuuato  as  to  be  able 
to  report  a  similar,  i)erhap6  not  lese  striking  case,  which  I 
cured  in  a  comparatively  short  time  b}'  means  of  galvauiza- 
tion. 

Cask  94. — Carl  Pretzer,  seaman,  aged  twenty  yeare,  fell, 
September  15,  1866,  off  the  mast,  fifteen  feet  high,  upon  the 
deck,  receiving  a  dislocation  of  the  right  artu  interiorly, 
No  attempt  at  reduction  could  be  made  until  the  ship 
arrived  at  Helsingiir,  Sejitember  20th,  when  reduction  was 
tried  for  three  days  in  succession,  but  ^vithout  result,  in 
spite  of  the  use  of  the  pulley  and  of  chloroform.  The  arm 
rested  on  the  thorax,  the  forearm  was  supiiied,  the  hand  ex- 
tended. Finally,  on  the  27th,  twelve  days  attor  the  accident, 
the  dic^location  was  reduced  in  Coi>euhngeu.  Bnt  the  luin 
appeared  to  be  completely  paralyzed,  violent  pain  extended 
along  the  supra-  and  infru-spinatus  nerves,  thence  following 
the  course  of  the  median  nerve  into  the  fingers,  especially 
the  thumb.  Soon  the  muscles  became  greatly  emaciatefl, 
those  of  the  c>houlder  becoming  atrophied  at  tlie  beginning 
of  October,  followed  soon  by  atrophy  of  the  muscles  of  the 
arms  and  hands.  Tlie  patient  cumc  for  the  first  time  to  my 
ofiice  on  October  24tli,  when  the  following  condition  wa« 
found  in  the  completely-])arnlyze<l  extremity :  perfect  atro- 
phy of  the  supra-  and  infra-spinatus  muwrles,  relaxation  of 
the  deltoidens,  showing  an  intervening  space  of  4  to  5'",  be- 
tween the  humerus  and  the  acromion,  an  equal  atrophy  of 
the  muscles  of  the  arm  and  hand,  contntction  of  the  bice)» 
and  pet^tnrnlis  minor,  inclining  the  forearm  to  the  upi)er- 
arm  at  uu  angle  of  7o°,  while  it  rested  firmly  on  the  thorax. 
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whence  it  could  be  removed  only  with  very  great  paiu,  sen- 
sibility reduced  equally  everywhere  without  being  entirely 

Bspended ;  piiiu  was  continual,  especially  in  the  daytime, 
feven  if  the  arm  waa  carried  in  a  sling.  The  intermittent 
current  produced  great  pain,  but  only  weak  contractions ; 
the  c-onstaut  current,  however,  causeil  the  patient  less  pain, 
and  produced,  by  using  thirty  to  forty  elements,  distinct 
muscular  contractions.  After  fourteen  days,  the  rigidity  of 
the  biceps  was  greatly  diminishe*!,  the  up{>or-arm  could  be 
removed  more  than  0"  from  the  thorax,  and  passive  motion 
and  extension  of  the  forearm  were  less  painftil ;  the  nutrition 
of  the  muscles  of  the  shoulder  had  improved,  noticed  espe- 
cially by  the  lesser  protrusions  of  the  acromion  and  spina 
ecajiulffi  ;  spontaneous  pain  was  less  frequent,  and  then  only 
temporary.  On  Xovember  27th,  the  patient  was  able  to 
raise  the  arm  almost  to  a  right  angle,  to  make  slight  supina- 
tion, to  stretch  the  fingers  somewhat,  the  sensibility  of  the 
arm  also  having  perfectly  returned.  December  15th :  pa- 
tient was  able  to  raise  the  upper-arm  to  an  angle  of  120°, 
and  extend  the  foreanii,  pronation  and  supination  were  free, 
the  lingers  could  l>e  extende<l,  addncted,  and  abducteil.  The 
musi'ular  tis*-uc  of  the  whole  anu  had  increased,  the  reaction 
to  the  intcniiittent  current  was  better,  yet  it*  inflnenco  was 
w.>  painful  that  we  continued  U!*ing  the  battery  current. 
December  2J>th :  the  upi>cr-arni  waa  raised  to  an  angle  of 
150°,  and  kept  for  some  time  in  this  position,  every  motion 
of  the  lingers  waa  made  \\-ithout  difficulty,  but  the  power 
tif  closing  them  was  still  absent.  In  the  month  of  Jannar}', 
tlie  strength  of  the  hand  incrcxsed  nnder  the  use  of  labile 
)e«cending  currents,  enabling  the  patient  to  hold  larger  sub- 
»taiic<!>»,  to  write,  and  to  shake  Land.i;  the  reaction  to  the 

itenuittcnt  current  improved  gradually,  although  its  use 
was  still  very  painful  and  unpleasant  for  the  patient;  the 
nutrition  of  the  muscles  increased  \nMbly,  allowing  us  to  send 
the  patient  to  his  home  on  January  Slst,  after  hnving  ap- 
plied the  constant  current  eighty-nine  times,  believing  tlint 
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he  soon  would  enjoy  the  full  use  of  his  arm  again.  Privy- 
CounciUor  Wilner  repeatedly  convinced  himself  of  the  rapid 
and  surprisingly  successful  result  of  the  treatment. 

After  the  Danish  and  Prusso-Austrian  wars  in  1864  and 
1866,  a  numher  of  officers,  suffering  from  paralysis  of  the 
ulnar,  tibial,  peroneal,  crural,  and  other  ner\'e8,  in  conse- 
quence of  gunshot  wounds,  were  placed  under  my  care  by 
Surgeon-General  von  Langenbeck.  These  cases  frequently 
gave  me  occasion  to  prove  the  extraordinary  power  of  elec- 
tricity (in  the  shape  of  the  intermittent  and  constant  cur- 
rents) for  the  restitution  of  the  power  of  motion  and  sensation, 
as  well  as  for  the  frequently  rapid  increase  of  the  nutrition 
of  paralyzed  muscles.  I  cannot  omit  at  least  to  mention  a 
case  of  total  paralysis  of  the  left  arm  with  complete  atrophy 
of  all  the  muscles  of  the  shoulder,  arm,  and  hand,  caused 
by  a  gunshot  wound  through  the  upper  lobe  of  the  lung, 
tearing  entirely  the  brachial  plexus.  A  treatment  of  four- 
teen months,  although  not  rendering  the  arm  perfectly  fit 
for  use,  yet  improved  the  patient  sufficiently  to  make  him 
fit  for  military  service,  allowing  him  to  serve  in  the  war  of 
1866.  He  was  able  to  use  the  left  arm  without  difficulty 
while  riding  on  horseback. 


Cases  of  paralysis  following  acute  diseases  (scarlatina, 
meiisles,  typhus,  dysentery,  etc.)  show  the  most  contrary 
symptoms  with  regard  to  the  electric  influence,  the  electric 
irritability  remaining  frequently  intact  after  they  had  ex- 
isted for  years,  while  it  was  reduced  or  entirely  suspended 
in  other  more  recent  cases.  The  reason  for  this  difference 
may  be  found  in  the  circumstance  that,  in  spite  of  the  coin- 
cidence of  the  paralytic  cases  with  regard  to  pathogenesis, 
yet  the  localization  of  the  paralyzing  process  may  be  differ- 
ent :  for  instance,  a  cerebral  one  in  one  case,  and  a  myo- 
j)athic  in  another.  In  accordance,  the  treatment  must  natu- 
rally be  different — in  the  first  case  we  might  i)erhaps  expect 
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result  by  galvanizing  tlie  cervical  pympatlu'tic  ncrvp; 
while  iu  the  latter,  a  treatment  applied  tlirectly  to  the  affected 
muscles  m»y  prevent  their  gradual  degeneration  and  restore 
their  functional  power.  A  similar  state  exists  with  regani 
to  paralysis  caused  by  syj^hilis  or  toxicological  influence 
(lead-poisoning),  as  here,  especially  in  cases  of  intact  electric 
action,  the  central  portions  of  the  nervous  system  form  the 
local  starting-point  of  the  paralysis,  while  in  thost!  cjises  ul' 
reduced  or  suspended  electro-muscular  contractility,  nerves 
and  nui-dcs  are  affected  directly.  The  peripheral  s>"j>hilitic 
paraly-i>  offers  a  fruitless  field  for  the  electric  process ;  at 
least  I  have  not  met  with  any  material  success  iu  any  cases 
treated  by  electricity. 

Case  95. — Hugo  Forster,  aged  sixteen  years,  suffering 
from  fit*  of  convulsive  laughter  since  his  fifth  year,  was  taken 
sick  with  typhus  in  September,  1S5T,  being  under  medical 
treatment  for  ten  weeks  in  Bctbanien.  During  eouvales- 
oence,  wliich  lasted  for  months,  the  patient  noticed  a  remark- 
able weakness  of  the  whole  right  side  of  the  body,  from  the 
face  down  to  the  feet.  The  right  side  was  colder  and  less 
sensitive ;  pain  ensued  in  the  right  shoulder  and  upper-arm, 
esjMjcially  on  a  change  of  temperature ;  the  right  arm  was 
considerably  emaciated,  and  co\ild  only  with  difficulty  be 
raise<l  at  tiie  shoulder-joint;  neitl»er  was  the  patient  able  to 
hohl  small  suljstances,  nor  to  write. 

When  he  visited  me  for  the  first  time,  July  31,  1858, 
he  was  <>f  a  very  anaemic  appearance;  hi*  pidsc  w)«  weak, 
ajid  the  right  hand  trembled  when  extended.  The  del- 
toideus  was  especially  emaciatwl  in  its  posterior  jxirtion ; 
the  right  arm  and  hand  were  also  greatly  atrophic<l.  The 
external  and  internal  interosseous  muscles,  as  well  as  tho 
muscles  of  the  ball  of  the  thumb,  were  also  atrophied,  and 
tho  hand,  especially  in  the  first  and  second  fingers,  had  »«- 
8nine<l  a  ehiw-like  shape  (paralysis  of  the  ulnar  nerve). 
Coiis<'<|ii<'ntly  he  was  unable  to  straighten  the  finger*,  or  ap- 
pnm<!i  them  to  each  other  completely,  or  separuti:  them; 
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neither  could  he  flex  the  thamb,  nor  place  it  in  op{)o&itioD 
to  the  rest  of  the  fingers.  Patient  is  able  to  get  hold  of  a 
j>en,  but  not  to  keep  it,  in  consequence  of  the  lic-ndinj;  incli- 
nation of  the  index-finger.  The  shoulders  are  pninful,  the 
arm  is  cold  and  benumbed.  The  electric  examination  gi%'e6 
the  following  results:  seniiibiHty  is  reduced  on  the  whole 
right  side  of  the  body,  the  right  side  of  the  tongue  included ; 
the  reaction  of  uU  the  muscles  of  tlie  same  side  is  less  ener- 
getic; the  deltoidcus,  the  cxtcninl  and  intcrmU  iiiteroaMii, 
the  opponens  and  flexor  brevis  f>ollicis,  and  the  extensor  in- 
dicis  proprius,  are  esixxjially  inactive.  I  restricted  the  em- 
ployment of  the  electric  treatment  to  the  arm  in  the  '■ 
ning,  and  faradizwl  tlie  skin  and  muscles.  After  the  tN».  .im 
application  (August  10,  185S),  the  arm  was  stronger,  the 
hand  warmer,  the  pain  less ;  patient  could  separate  the  fin- 
gers better,  and  write  for  a  short  time.  Twenty-seconil  aji- 
plication  (Rci)teml>er  20th),  improvement  progressing,  finger* 
oould  1)6  nearly  straightened  and  approached  to  each  other, 
and  the  cutaneous  sensibility  was  better.  Patient  was  again 
able  to  resume  Im  duties  as  a  clerk,  although  every  exertion 
of  the  arm,  especially  continued  writing,  tired  him.  These 
duties  also  j)revented  him  from  jmrsuing  u  ri'gnbir  coUKO 
of  treatment,  and  I  ditl  not  sou  him  nguin  till  October  20th. 
The  muscular  power  had  then  increased,  and  he  was  now 
able  to  write  all  day.  Twenty-ninth  application  (.\pril  3, 
1859) :  Forster  had  been  electrified  only  five  timw  in  the  last 
six  months.  The  improvement  still  continued:  the  hand 
could  1)0  straightened,  all  the  motions  of  the  thumb  and 
little  finger  wore  i)erforinod,  the  nutrition  of  the  mnscles  ol 
the  shoulder  and  arm  was  iiicreasoil,  and  the  tcmpenituro  was 
also  better.  The  electro-cutaneous  sensibility  of  the  right 
side  of  the  bo<1y  was,  however,  still  diminished,  the  right  side 
leas  warm,  the  nutrition  of  the  muscles  and  the  electro-mtt»- 
cular  contractility  loss  good  than  on  the  correspomling  |>or- 
tions  of  the  left  sitlo.  For  this  reason,  daily  scrubbing  with 
a  brush  was  recommended. 
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Case  96. — W.  Schultze,  thirtj'-five  years  of  age,  a  paiuter 
by  trade  for  sixteen  years,  of  short,  muscular  stature,  waa 
taken  with  lead-colic  for  the  first  time  iti  1842.  Till  1S50, 
he  had  been  attacked  seven  times,  each  ntta<.:k  lasting  eight 
to  t4}u  days,  and  reiitricted  to  an  obstinate  constipation  and 
severe  abdominal  pain.  The  last  less  violent  attack  occurred 
in  Augtist,  1850,  after  which  he  retumwl  to  his  usual  occu- 
pation, when  he  noticed,  toward  the  middle  of  Septeml)er,  a 
considerable  decrease  of  strength  in  the  right  arm,  being 
obliged  to  euj)port  the  right  with  the  left  ann  after  hardly 
half  an  hour's  work.  He  continued  to  work  for  three  weeks, 
his  strength  steadily  failing,  until  the  most  violent  pain  in 
the  shoulders,  arms,  and  back,  becoming  almost  unbearable 
during  the  night,  connected  with  symptoms  of  parah-sis  in 
tl»e  right  forearm  and  hand,  prevented  him  fronj  doing  any 
further  lalwr.  From  the  9th  of  November  he  was  treated 
with  Russian  baths  and  irritating  ointments.  This  dimin- 
ished the  pain  somewhat,  but,  the  paralytic  symptoms  still 
1"  -isting,  he  applied  to  the  Charito  Ilospitul,  FeUruury  1, 
i^'l.  After  having  been  treated  in  that  institution  for  a 
month  with  sulj)hur-bath8,  irritating  embrocations,  and  in- 
ternal remedies,  without  any  suc^iesij,  he  i»gain  trie<l  the  Rus- 
sian baths — having,  in  the  meanwhile,  been  discharged  from 
the  hospital — without  experiencing  tlie  slightest  relief  from 
tlaeir  continued  use.  Wlien  he  came  to  my  office,  Ma}'  3, 
1S51,  the  following  symptoms  existed  :  motion  of  the  right 
shoulder  was  perfectly  free,  on  straightening  the  arm  a  con- 
tinupd  pain  ensued,  which  did  not  cease  until  the  arm  was 
loworiid.  If  the  j)aticnt  attemptc<J  to  seize  any  Uiing,  the 
hand  closed  .'ipa--.mo<lically,  preventing  him  even  from  eating 
without  help.  The  arm  being  bent  at  the  elbow,  ho  vraa 
able  to  open  iJie  hand  with  great  dithcully,  with  the  excep- 
tion of  the  thumb  and  middle  finger,  which  bent  inward, 
and  were  incapable  of  any  active  motion.  There  existed, 
consequently,  in  tliis  case,  u  jiarulysis  of  the  extensor  mu»- 
cles,  especially  of  the  ext«nsor  communis  digitorum,  the  par 
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tion  running  to  the  middle  finger  being  more  particularlj 
affected,  as  well  as  the  extensor  muscles  of  the  thumb.  The 
predominating  affection  of  these  muscles  caused  every  at- 
tempt to  take  a  pen  to  be  followed  by  a  symptomatic  writer's 
paralysis.  Pain  ensued  but  temporarily,  and  became  only 
permanent  whenever  he  leaned  on  the  affected  arm.  The 
electric  treatment  was  followed  in  this  case  with  such  a  sur- 
prisingly rapid  success,  that  after  the  third  application,  of 
about  twenty  minutes,  the  patient  was  able  to  hold  a  pen, 
and  to  MTite  his  name  and  address,  although  with  a  trem- 
bling hand.  After  the  fifth  application,  his  handwriting  was 
considerably  improved;  after  the  eighth,  it  was  perfectly 
steady.  This  change  in  the  handwriting  was  indeed  very 
suq>rising.  After  the  thirteenth  sitting,  the  patient  was 
able  to  paint  the  walls  of  a  large  hall,  working  for  nearly 
eight  hours  without  interruption.  In  the  few  following  ap- 
plications, the  induced  current  was  employed  mainly  for  the 
removal  of  the  neuralgic  pain  in  the  upper  and  lower  arm, 
and  was  followed  by  an  equally  good  result. 

A  new  attack  occurring  in  December,  1852  (see  Case  39), 
the  cure  was  much  slower. 

The  following  is  briefly  the  above-mentioned  case  of 
Eulenburg : 

X.,  three  yeai-s  a  painter,  small  and  pale-looking,  had 
the  first  attack  of  colic  a  year  ago ;  this  was  followed  by  a 
second,  more  violent,  in  August  of  the  current  year,  which, 
being  soon  removed,  the  well-known  symptoms  of  lead- 
palsy,  preceded  l)y  violent  spasms,  appeared,  according  to 
his  account,  rather  suddenly,  first  in  the  right  and  then  in 
the  loft  arm.  Patient  was  faradized,  on  account  of  the  pa- 
ralysis, every  day  since  August  17th,  without  any  therapeu- 
tic success,  however,  and  finally  without  any  reaction  of 
the  paralyzed  muscles.  Eulenburg  found,  on  examining  the 
patient,  November  20, 1867,  both  forearms  considerably  atro- 
phied, especially  on  the  dorsal  side,  and  slightly  pronated  ; 
all  the  joints  of  the  wrist  and  fingers  were  flexed,  and  an 
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active  extension  of  tlie  hand  and  fingers  only  to  a  %'orv  slight 
extent  possible ;  supination  of  either  arm  impaired,  the  other 
muBcles  of  the  arm  acted  normally.  The  examination  with 
the  induction  apparatus  showed  the  faradic  contractility  of 
the  extensor  muscles  of  the  right  and  left  arm  to  be  reduced 
in  the  highest  d^ree,  and  absolutely  suspended  in  the  ex- 
tensi'r  digit,  comm.  and  extensor  carpi  rad.,  even  when 
using  the  maximum  strength  of  the  current.  Galvanic 
exploration  of  the  paralyze«l  muscles,  however,  showed 
the  excitability  to  be  perfectly  intact  and  far  exceeding 
the  nonual  standard.  The  treatment  with  the  galvanic 
current  being  continued  (four  applications  a  week),  a  rapid 
increase  of  voluntary  motility,  a  return  of  the  faradic  con- 
tnictility,  and  a  still  increasing  irritability  in  the  paretic 
muscles  ensued.  This  irritability  was  manifested  in  three 
,  d"  "  -  :  in  the  steady  increase  of  galvanic  irritability,  in 
ti  tiico  of  slight  spasms  after  a  slight  mechanical  in- 

sulation (for  instance,  after  stroking  with  a  sharp-bordered 
substance,  or,  still  better,  after  a  moderate  pressure  with  the 
finger  on  the  muscle*  themselves,  or  their  motor  jwints),  and, 
finally,  the  setting  in  of  diplegia  contractions.  I  had  occa- 
sion to  see  the  patient  in  the  midrlle  of  February,  when  he 
had  already  recovered  the  full  energy  in  the  use  of  the  ex- 
tensor muscles. 

Ilemak '  mentions  yet  a  third  method,  by  which  he  im- 
proved the  functional  power  of  paralyzed  anus,  especially 
in  patients  suflering  also  fi"om  lead-ci>lic,  namely,  by  the  ac- 
tion of  the  constant  current  on  the  coeliac  plexus. 


The  electric  irritation  of  the  diaphragm  and  Uie  other 
must^les  of  inspiration  is  indicated,  in  cases  of  poisoning  by 
coal-gaa,  and  in  the  apparent  death  of  new-bom  children 
(see  Chapter  11.  of  this  section,  "  The  use  of  electricity  iu 
Midwifery  "),  in  asphyxia  caused  by  chloroform,  in  poison^ 
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iiig  tliri»ii};h  ga^,  carbonic  aciJ,  atnl  other  j>oisoi)8  endanscr- 
ing  life,  and  especiallj  by  impairing  and  stopping  rei^pim- 
tion.  The  cases  of  this  kind,  which  were  partially  followed 
by  good  resnlta,  have  beeu  well  compiled  by  Zieinfiften,  who 
deserves  great  credit  for  having  perfccte<l  Duclienne's 
methods'  In  this  work,  we  find,  l)eside8  ZietnsKen's  own 
cases,  some  especially  interesting  ones  of  Friedberg  and 
Mosler.  Ziemssen'ff  method  of  operation,  of  which  I  ap- 
prove unconditionally,  is  as  follows  :  The  electrodes,  which 
here  are  best  mado  of  metallic  buttons  furnished  with  a  thick 
cushion  of  fine  sponge,  arc  thi>rougl)ly  moistened,  lliey 
are  then,  after  ascertaining  that  the  strength  of  the  cnrrent 
is  sufficient  to  produce  a  powerfiil  eontruction  of  the  jna»- 
cles  of  the  ball  of  the  thumb,  placed  firmly  on  either  sido 
of  the  neck,  over  the  lower  end  of  the  scalenus  anticns  mna- 
cle,  on  the  outer  border  of  the  ?temiKcleid<vii'  " '  >, 
which  is  to  be  pressed  a  little  inward,  thus  enabling  ,  -c- 
rator  to  affect  with  the  current  not  only  the  phrenic  nerven, 
but  also,  in  consequence  of  the  large  snrfac*  of  cont.-ict,  the 
other  inspiratory  muscles  (scalenus  anticns,  stenio-cleidiv 
mastoiilciis),  or  their  nerves  originating  from  the  bnu-bial 
and  cervical  plexus.  An  assistant  fixes  tlic  heatl,  shonldera, 
and  forearms.  The  duration  of  a  single  irritation  is  that  of 
a  deejs  ijniet  inspiration,  that  is,  about  twenty  scc<inds ;  the 
expiration  is  aided  by  an  assistant  who  presses  strongly  and 
broadly  on  the  abdominal  wall  from  l)elow  upward.  ^Vl^er 
a  number  of  irritations,  a  pause  is  made,  in  order  to  oli»erve 
whether  8i>ontaneons  n*spirution  b^dns.  If  no  inspini- 
torj'  motions  follow  the  faradization  after  the  first  irrita- 
tion, an  increase  of  the  strength  of  tlio  current  becomes  the 
more  necessary,  as  tlie  irritabilitj'  of  the  nerves  of  rcsjiiru- 
tion  sinks  very  s<xin  in  dangerous  cases  of  asphyxia.  If  the 
irritability  of  the  phienic  nerves  for  the  induction  current 
is  already  lost  or  near  it,  Ziemsaen  advises,  if  possible,  the 
employment  of  the  constant  current  by  way  of  experimonL 
'  S«e  t)io  Elcctridut  in  il«r  Medioin.     DrilU  suSiigu,  186A,  p.  1  T4-l»7. 
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I  liftve  myself  uaed  the  faradization  of  the  muscles  of  in- 
Bpiration  \rithout  result  once,  but  very  snccessfnllv  twice. 
In  a  caw?  of  poisoning  by  charcoal,  I  succeeded,  after  short 
exertion,  in  reviving  the  pereon ;  in  a  second,  where  rleiith 
threatened  every  moment  in  consequence  of  severe  diphtiieria, 
I  also  avoided  a  fatal  tennination  with  the  above-specified 
method. 

The  following  is  the  last-mentioned  case : 

C.V8K  97. — I  wae  called,  on  the  adnce  of  Dr.  TJiese,  to 
Mr.  T...  aged  twenty-one  years,  who  suffered  from  a  severe 
attack  of  diphtheria  after  sc'jirlntina.  He  had  passwl  through 
it  f\s  far  lis  the  local  symptoms  were  concerned,  but  was  in 
danger  of  dying  in  consequence  of  great  priest  ration.  I 
found  the  patient  half  asleep,  in  bod,  and  apathetic  to  the 
higlK«t  degree,  his  lips  pale,  and  the  temperature  low. 
Respiration  wa*  sujxjrficial,  jnilse  small  .ind  intermittent 
(the  fourth  beat  w.as  absent),  in  short,  death  could  be  e.x- 
IH>cte<l  any  moment.  I  immediately  began  artificial  respira- 
tion through  faradization  of  the  phrenic  nerves  and  the  in- 
epiratorv  muscles  by  means  of  a  strong  current,  Tlic  result 
was  Buqirising :  the  thorax  expanded  visibly,  the  lipfl  had 
color,  rcs|>iration  became  dcej'er,  the  pulse  r'lse,  its  inter- 
missitms  cense<l,  and  the  tcm|»erature  of  the  skin  increased. 
After  having  faradizcd  twice  for  five  minutee,  with  an  in- 
termission of  five  minutes,  I  left,  the  patient  after  half  an 
hoTir,  as  both  resj>iration  and  ]»ulse  remained  in  the  same 
&rorable  condition,  he  having,  in  the  mean  time,  become 
somewhat  nKire  lively,  and  also  swallowed  a  few  tca*poonfulfl 
of  wine.  ^Vhen  I  saw  him  again  at  8  r.  m.,  his  condition, 
in  regard  to  respiration,  pulse,  and  temperature,  was  per- 
fectly satisfotrtory.  Still  I  fara<li?:c.l  the  patient  once  more 
cm  hi"*  expresa  desire.  On  the  next  morning  he  was  out  of 
danger,  and  finally  recovere<l  ejitirely. 

Friedberg's'  case  of  asphyxia  from  chlorofonn  ia  the 
following : 

■  Sm  Virchow't  ArsiuT.     18S9.    VoL  xvi.,  pags  SIT,  tl  wy. 
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Otto  Krause,  aged  four  years,  was  put  under  tlie  influ- 
ence of  cliloroform  for  the  operation  of  removing  an  encysted 
tumor  of  the  left  lower  eyelid,  when,  suddenly,  a  short,  rat- 
tling inspiration  ensued,  after  which,  breathing  ceased.  For 
from  two  to  three  minutes,  attempts  were  made  to  restore  him 
by  means  of  rubbing,  the  introduction  of  a  sponge  over  the 
epiglottis  into  the  larynx,  etc.,  when  the  features  appeared 
like  those  of  a  dead  person,  the  lower  jaw  falling  down.  Arti- 
ficial respiration  through  a  methodic  compression  of  the  ab- 
domen not  hanng  the  slightest  success,  Friedberg  faradized 
the  diaphragm  by  placing  one  of  the  electrodes  of  the  induc- 
tion apparatus  of  Du  Bois-Raymond  upon  the  phrenic  nerve, 
and  applying  the  other  to  the  lateral  wall  of  the  thorax  in 
the  seventh  intercostal  space,  pressing  it  deeply  against  the 
diaphragm.  This  faradization  was  made  alternately  on  the 
right  and  left  side,  the  circuit  remaining  closed  each  time  for 
the  duration  of  a  deep  inspiration.  After  the  current  had 
thus  been  interrupted  ten  times,  the  first  weak  but  plainly- 
perceptible  spontaneous  inspiration  happened,  which  was 
soon  followed  by  a  second  and  a  third,  the  face  also  redden- 
ing, and  the  radial  pulse  becoming  perceptible.  Soon,  how- 
ever, the  breathing  and  the  contractions  of  the  heart  again 
became  weaker,  convincing  Dr.  F.  that  he  could  not  yet 
desist  in  his  exertions.  As  every  thing  depended  on  remov- 
ing rapidly  the  chlorofonn-gas  accumulated  in  the  lungs, 
he  now  tried  again  the  methodic  coini>re8sion  of  the  abdomen, 
and  this  time  so  successfully  that,  with  tlie  simultaneous  use 
of  external  stimulants,  the  chihl  had  sufficiently  recovered, 
in  twenty  minutes  from  the  beginning  of  the  asphyxia,  to 
undergo  the  operation. 


In  the  use  of  the  secondary  induction  current  for  the 
cure  of  incontinentia  urinse,  three  methods  are  successfully 
employed:    1.  The  application  of  the  —  conductor  over 
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fte  syinpbvsis  jjubis,  and  the  +  c-oniluctor  to  thcsneml  bone 
or  i>orin«um  (see  Cuse  98).  2.  Introdnction  of  ft  ^onnd, 
oovfrHid  witli  eaoutclioac,  into  the  bladder,  and  tlic  otlicr 
prol)o-j>ointo<l  cxcitor  into  the  rectum,  f  hrongh  which  method 
Erdmann  6Ucceede<J  in  pormanentl}'  curing  a  patient,  nfter 
nine  npjilications,  wlio  liad  suftered  from  incontinence  for 
three  years.  3.  Introduction  of  a  similar  sound,  furnished 
with  a  brass  ring  a  quarter  of  an  inch  wide,  into  the  urethra, 
only  as  far  as  the  ring  reaches,  and  closing  the  current  by 
placing  the  +  conductor  immediately  over  the  syraphy*is. 
Tlie  la*t-mentioue<l  method  depends  probably  nj>on  a  reflex 
action  produced  by  the  sensitive  nerves  of  the  un-thra  on 
the  motor  nerves  supplying  the  muscular  fibres  of  the  pars 
raembranacea  urcthne  (through  which  part  tlio  bladder  is 
closed  most  promptly). 

Cask  W. — Stndent  H.,  aged  nineteen  years,  a  corpulent, 
plethoric  young  man,  suffered,  since  his  sixteenth  year,  from 
frequent  pollutions,  for  the  alleviation  of  which  he  went 
ranch  among  women.  He  first  noticed,  in  the  winter  of  1855, 
that  even  when  pressing  strongly  on  the  bladder,  he  was 
obligetl  to  wait  a  long  time  for  the  passage  of  the  urine,  or 
that,  it  did  not  pass  at  all  in  spite  of  a  strong  pressnre.  In 
Buch  cases  he  drank  a  great  deal  of  white  Ijeer,  which  was 
•Iwr.y^  followed  by  an  evacuation  of  urine.  This  desire  to 
paaa  water  Iwcame  less  noticeable  in  conrso  of  time,  allowing 
him  to  drink  six  or  more  glasses  without  being  trouble<l  in 
the  least.  The  bhid<lcr  was  naturally  more  and  more  dis- 
tended, the  muscular  coat  rolaxwl,  and,  finally,  symptoma 
of  paralysis  of  the  bladder  supcrvene<l,  after  an  attack  of 
gouorrhwa  at  the  end  of  March,  treate*!  by  the  usual  means. 

Pn ife>^sor  von  Baerenspriing  ordered  irritating  ointments 
to  be  nilibed  over  the  region  of  the  bladder,  and  the  internal 
tise  of  cantharide*,  and,  after  failing  in  his  efforts,  sent  the 
patient,  on  May  ISth,  to  my  office  for  electrical  treatment. 
A  treatment  of  eight  weeks  (forty-three  applications)  caused 
the  desire  to  urinate  to  become  spontaneous,  especially  in 
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the  morning  and  in  tlie  course  of  the  day,  when  the  urine 
was  passed  promptly,  and  with  a  sulficient  jet;  only  in  the 
evening  the  desire  was  less  frequent,  and  even  then  tlie 
bladder  was  emptied,  although  only  after  pressing  down  foi 
some  time.  At  the  end  of  December,  the  patient,  hnvinjj; 
left  Berlin  in  August,  informed  me  by  letter  that  he  had 
fully  recovered  without  the  further  use  of  medicine*. 

I  was  also  successful  in  curing  permanently,  in  a  short 
time,  tliree  cases  of  nocturnal  incontinence  of  urine  (oDure«id 
noctunia),  that  obno.xious  evil,  so  freciucntly  defying  cvjsry 
raeilical  treatment.  It  had  existed  in  these  cases  till  the 
thirteenth  and  fourteenth  year. 

Three  boys.  Otto  F.,  Paul  D.,  and  TTermaim  R.,  all 
pupils  of  Kommesser's  Orphan  Asylum,  suffering  since  thoir 
seventh  year  from  this  affection,  were  sent  to  me  by  Dr. 
IliMcbrandt.  In  Paul  D.,  the  enuresis  ceaswl  after  the  first 
application,  in  Otto  F.  it  occurred  more  rarely  in  rhe  fiwt 
fourteen  days ;  only  on  Hermann  K.  the  treatment  did  not 
seem  to  have  any  perceptible  influence  in  the  first  weeks, 
yet  twenty-two  apidicatioru  cure<l  him  entirely.  A  fourth 
case  failed  after  a  long-continued  treatment. 

Secligmueller '  reports  the  following  case : 

Miss  Caroline  B.,  agod  twenty -two  years,  daughter  of  a 
physician,  suffered,  from  her  early  childhood,  from  inconti- 
nence of  urine  by  day  and  night,  every  possible  remedy 
ha%nng  boon  employed  in  vain.  Although,  at  first,  intcnui»- 
sions  in  the  disease  occurred  of  a  monthly  and  even  quarter- 
ly duration,  the  evil  finally  became  worse.  For  the  lost 
half  year,  liefbre  the  patient  came  under  the  care  of  Dr.  S., 
the  disease  increaaed  so  much  that  her  mother  had  to  wake 
her  every  night  two  to  three  times  R'guhirly  to  nrinate,  in 
spite  of  which  the  enuresis  frequently  occurred.  It  was 
natural  that  the  unhappy  girl,  being  deprived  of  every  en- 
jo^Tiient  of  life,  became  very  low  spirited. 

■  See  CoiTMpondenzblatt  doe  Yereln*  tier  Aente  bn  Rcgienugsboirk  Xen» 
btttg.    J867.    No.  7. 
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On  April  14,  1867,  the  electrodes  were  held  for  the  first 
time  by  a  midwife,  for  five  minnt«a,  in  the  manner  men- 
tinned  (3),  Dr.  S.  directing  the  strength  of  the  current, 
and  omploying  a  degree  sufficient  to  be  plainly  felt  by  the 
patient,  witliont  causing  her  any  pain.  On  that  day  the 
patient,  having  tlie  day  j)rcvions  been  forced  to  go  to  the 
closet  every  quarter  of  an  hour,  was  obliged  to  urinate  but 
twice,  pasiring  the  niglit  without  any  desire  whatever.  When 
»he  came  to  Dr.  S.'s  office  for  the  tliird  time,  April  16th, 
she  declared  herself  to  have  perfectly  recovered.  After  the 
fourth  application  (April  17th),  the  catamenin  appeared, 
regular  a&  usual,  and,  altliongh  fihe  waiJ  not  electrifiwl,  the 
improvement  continued  till  April  22d,  in  the  afternoon, 
when  she  again  perceix'ed  some  weakness  in  the  bladder. 
From  the  23d  to  the  20lh  the  patient  had  four  additional  ap- 
plication:?, lifter  which  she  returned  to  her  home.  As  ennresis 
noctuma  had  occurred  but  twice  np  to  May  SOtli,  she  came 
again  to  Ilallc  for  four  additional  applications  frotn  June 
lOtli  to  13th.  Since  that  time  no  relapse  h'ns  taken  place — 
at  least  not  by  September,  1S67,  when  Dr.  S.  reported  the 
case.  The  patietit  had  improved  greatly  in  bodily  health, 
and  freely  participated  io  all  the  pleasures  of  life. 


Only  such  crises  of  paralysis  of  the  laryngeal  muscles  are 
naturally  amenable  to  the  use  of  the  electric  current  which 
are  cani?ed  by  an  alteration  of  the  nerves.  They  consist  of 
the  following  classes :  1.  A  complete  inflexibility  of  the  vocal 
cords,  2.  "Where  aphrmia  is  cansed  by  a  more  or  less  deficient 
closing,  or  only  a  suspended  or  altered  vibration. of  the  vocal 
cords.  3.  "NVliere  slight  exertion  is  <«oon  followed  by  a  fa- 
tigue of  the  organ  of  voice,  the  feebleness  or  alienee  of  sotmd 
depending  upon  an  asthenia  of  the  muscle!*  of  the  glotti». 

If  the  laryngoecopical  examination  shows  a  case  to  l>e- 
long  to  the  third  kind,  the  current  umy  be  passed  ]>ereutaDe- 
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onsly  by  placing  a  large  positive  conductor  on  the  neck,  aii<l 
a  small  negative  one  on  the  region  of  the  upper  and  lower 
bones  of  the  thyroidean  cartilage,  and  connecting  thein  with 
quite  a  strong  intermittent  or,  still  better,  constant  current. 
The  same  method  is  to  be  tried  in  cases  of  complete  paralysis 
of  the  voice  belonging  to  the  first  category,  which  failing, 
recourse  must  be  had  to  Ziemssen's  method,  described  on 
page  152,  of  direct  irritation  of  the  respective  laryngeal  mus- 
cles. For  the  treatment  of  the  second  class,  however,  haj)- 
pening  frequently  in  young  girls  as  an  hysterical  symptom, 
or  in  men  in  consequence  of  mental  emotion  or  the  influence 
of  cold,  existing  for  months,  and  even  years,  in  spite  of  the 
use  of  every  possible  remedy,  I  cannot  too  strongly  urge  the 
employment  of  the  induction  current  directed  to  the  larynx, 
in  the  shape  of  the  electric  moxa,  on  account  of  the  certain 
and  surprisingly  rapid  success  following  it. 

In  proof  of  this  assertion,  the  following  cases  are  quoted : 
C.V8E  99. — Miss  Mary  O.,  twenty-nine  years  of  age, 
healthy  during  childhood,  suffered,  in  her  thirteenth  year, 
in  the  spring  of  ISM,  from  vomiting  each  time  after  taking 
any  kind  of  food,  and  did  not  recover  until  in  the  fall,  after 
the  use  of  the  sea-bath.  In  her  sixteenth  year  she  had  chlo- 
rosis, suffering  besides  from  frequent  headache  on  the  left 
side  for  nearly  a  year.  In  July,  18(50,  again  frequent  vomit- 
ing ensued,  without  any  known  caiise — at  first  only  after 
dinner,  later  also  after  breakfast,  and  finally  whenever  she 
took  food,  especially  in  the  liquid  form.  At  New  Tear  her 
voice  became  suddenly  very  weak,  and,  from  the  -tth  of 
January,  absolute  aphonia  ensued.  After  the  useless  ad- 
ministration of  dissolvents  and  derivants  (croton-oil,  blister3, 
etc.),  the  patient  was  advised  to  place  herself  under  my  care, 
March  2(5th,  of  the  same  year.  I  api)lied  the  electric  pencil, 
with  the  greatest  possible  intensity  of  the  current,  directly 
to  the  larynx,  until  the  patient  cried  out  loud  in  consequence 
of  the  extremely  violent  pain.  The  voice  inmiediately  re- 
turned, the  aphonia  having  been  entirely  removed. 


LARTKOEAL  PABALTSIS. 


487 


Case  100. — Miss  R.,  nged  cig^liteen  yenre,  wiw  enfriure<l, 
for  two  years,  to  a  military  officv,  who  did  not  obtain  tlie 
consent  of  his  parents  until  lying  on  a  sick-bed.  Half  a 
year  ago  she  risite<l  hor  future  parenta-in-law.  Wliilo  thore 
ahe  wn*  probably  subjecteil  st-veral  times  to  mental  emotions 
of  varioofl  kinds — at  leaat,  having  heretofore  enjoyed  good 
health.  She  rctnmed,  at  the  en<l  of  December,  18^5,  to  her 
home,  having  become  ncrvouslj'  affected  to  the  highest  de^- 
gree.  She  began  to  cough,  lost  flesh,  her  voice  became  weak, 
and  disfli>peared  completely  at  the  end  of  January,  lSfW5,  and 
she  was  lK!lieve<i  to  be  affected  with  a  pulmonary  disease. 
On  Marcl)  28th  the  despairing  pntient  applied  to  Professor 
Tranbe,  who  found  the  lungs  to  be  perfectly  normal,  and  in 
the  larynx  only  a  gaping  of  the  vocal  cords  without  any 
vfltration.  He  tlien  turned  the  patient  over  to  my  care. 
After  the  electric  moxn  was  applied  once,  Miss  R.  had  re- 
covered the  full  use  of  the  voice,  Profcnsor  Tranbo  convincing 
liimself,  the  following  day,  of  the  perfectly  normal  function 
of  the  vocal  cords. 

Case  101. — Franz  H.,  thirteen  years  old,  a  patient  of  Dr. 
Hammer,  having  been  exposed  to  a  cold  on  the  »th  of  Jan- 
uary, while  dancing,  was  taken  with  pain  in  the  lofl  side  of 
kthe  larynx,  losing  also  his  voice.  After  the  use  of  the  tartar- 
letic  ointment  and  wanu  cataplasms,  pain  and  aphonia  dis- 
appeiinMl,  eiwiblfng  the  patient,  on  February  1st,  to  go  to 
school  again,  but  only  for  eight  days.  Since  that  time  he 
was  absolutely  »j>eechle>iH,  and  rcuiuined  so  in  spite  of  every 
remedy  employed,  until  a  permanent  cure  was  effected,  on 
March  22,  1804,  by  a  single  application  of  the  electric  moxa 
to  the  larynx. 

Cask  102. — Kev.  W.,  from  Hanover,  tJurty-three  years 
,  of  age,  was  attacked,  March,  1801,  by  pneumonia  and  sub- 
sequent brnnchitis,  after  having  excrtetl  his  voice  tot>  much 
while  speaking  in  a  cemetery  in  cold,  stormy  weatlier.  Tlje 
ajtplication  of  lecchea.  with  a  long-continued  after-bleeding, 
was  followed  by  the  loss  of  B|>t?ech,  which,  after  the  use  of 
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whey  and  sea-hathiug,  still  continued,  iillowmg  liiiu  onlv  tc 
Bpoak  with  groat  difficultj  ^  few  words  aloml,  when  the  voice 
ceased  immediately.  This  conditiun  of  his  voice  caofed  the 
patient,  in  May,  18C2,  to  consult  Pmfeasor  Traubc,  who, 
after  ascertaining,  by  means  of  the  laryngo8ooj»e,  thiit  kind 
of  paralysis  of  tlie  vocal  cords  where  the  para  ligamentosa 
fonns  an  elliptical  fissnre,  gent  the  putiont  t<»  tiiy  ofRc-c  for 
the  purpose  of  electric  treatment.  After  Uie  finit  apiilii-a- 
tion  of  the  moxa,  the  patient  was  able  to  speak  louder  and 
for  a  longer  period.  A  roponteil  use  of  the  iiif)xa,  and  the 
simultaneous  subeutimeou*  faradisation  of  the  laryngeal 
nerve,  enabled  ]^[r.  W.  to  road  aloud  for  some  time,  and  he 
left,  with  the  full  use  of  his  voice. 

Case  103. — Miss  H.,  of  Ilallc,  aged  twenty-three  ye«r«, 
suffered  from  a  severe  laryngeal  catarrh,  in  consequence  of 
a  cold  contractc<3  in  May,  1859.  Aphonia  followed,  changing 
first  in  intensity',  and  finally  continuing  witJiout  interruptiuD. 
Neither  the  mountain  air  nor  a  long  sojourn  on  the  Geneva 
Lake,  in  the  spring  of  1801,  restored  her  voice,  until,  after 
having  been  hoarse  for  two  and  a  half  years,  she  was  cured 
through  the  inhalation  of  6ulphur-vaiK>rH  in  Langitnbruecken, 
in  August,  1861.  But  this  recovery  lasted  only  a  short  time. 
The  patient,  having  returned  to  her  home,  lost  her  voice, 
after  three  weeks,  nhe  lacing  able  only  to  speak  a  few  worda 
aloud  at  long  intervals,  until  even  this  ceased,  and  she  be- 
came entirely  aphonic  in  February,  1862.  Profctssor  Traube 
found  both  V(X'«1  cords  paretic,  forming  a  wide  gaping  fi*»ure 
upon  every  attempt  of  modulation.  Patient  came  to  my 
office  May  20,  1862.  The  voice  did  not  return  immediately 
on  the  use  of  the  electric  moxa,  yet  she  was  able  to  <pcak 
to  Professor  Traube  in  a  loud  voice  after  a  few  hour*.  Tlie 
sound  of  the  voice  was  weaker  in  the  morning  daring  the 
first  days;  after  each  faradization,  lnjwever,  it  was  of  a  full 
tijnbre,  and  continued  thus  after  thirte«;n  applitmtione.  In 
Boeor<iat»ee  with  this  iinprt)vement,  a  gradual  approximation 
of  the  vocal  cords  took  place  too.     At  the  end  ui'  May,  1465, 
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I  was  informed  that  the  patient  had  recovered  the  full  use 
of  her  voice. 


n.  ELBCTEionr  is  diseases  deteitdixo  rpoN  anomalibb  of 

SBCBETION   ASD   EXOBETION. 

A.  Hheumatic  Exrudatums. 

If  we  start,  with  regard  to  the  origin  of  rheumatic  aflReo- 
tions,  from  tlie  opuiion  now  pretty  generally  adopted,  that 
the  secreting  function  of  the  ekin  is  deranged  through  a  sud- 
den change  of  teinjH^mture,  in  consequence  of  which  the  r»>- 
titincd  cutaneous  i<ecreti(^ns  cause  a  change  of  the  con< 
6tituent  parts  of  the  blood  and  lymph,  the  effects  of  wliicli 
change  are  either  restricted  to  the  starting-place,  or  wliich 
also  may  affect  otlicr  tissue*  pre<lisp<>8ed  to  it  on  account 
of  their  anatomical  and  chemical  formation,  the  already 
known  effects  <>i  the  clettric  current,  both  tlie  interriipted 
and  the  continued,  will  explain  to  us  its  use  in  rheumatic 
affections.     This  is  caused  partially  by  the  increased  secrtj- 

.tion  nf  tlie  penipiration  en»uiiig  after  the  employment  of  th« 
internipfe<l  current  in  con8e<iuence  of  the  irritation  of  the 
eontractilo  fibres  of  the  connective  tissue,  partially  through 

ithe  influence  of  the  currents  on  the  blot^l  and  lymph  vessels, 
which,  being  first  ililated  under  tlie  use  of  the  currt'nt,  bring 
again  into  circulation  the  stagnating  blood  and  lymph  cells, 
and  absorb  exudations  in  consequence  of  the  free  circulation 
caused  by  it.'  The  employment  of  tlio  interrupted  iMirrent 
also  produces  the  same  effect  by  increasing  the  energy  of  the 
vasculur  walls,  thus  causing  stronger  contractions;  or,  final- 
ly, through  tlie  chemical  process  ensuing,  probably,  in  coa- 
scquenco  of  tlie  transmission  of  liquiiU  within  the  tissucA  io- 
flnetieed  by  the  current,  which  action  is  more  intense  by  the 
use  of  cA^nstant  batteries  than  with  tlie  magoeto-olectric  appa- 
■  Kciuali,  L  c,  paga  iM. 
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ratus,  and  again  more  intens-e  with  the  latter  than  with  the 
Volta-induction  apparatus. 

Concerning  the  method  itself,  rheumatiBin  of  tlie  skin  U 
usually  soon  removed  through  cutaneous  faradization.  In 
rheumatic  callosities  (see  Note,  page  271),  one  of  the  moist- 
ened conductors  is  placed  upon  the  induration  itself  and  the 
other  applied  in  its  vncinity,  it  making  no  difference  which 
apparatus  is  used.  The  rheumatic  articular  inflammations 
and  exudations  are  most  suitably  treated  by  passing  as  strong 
a  curi'ent  as  jiossible  for  from  five  to  ten  minutes  transverse- 
ly through  the  joint ;  and  it  will  be  of  advantage  to  frecjuent- 
ly  change  the  direction  of  the  currents,  as  recommended  es- 
pecially by  Fromhold,  which  not  only  diminishes  greatly  the 
painfulness  of  this  method,  but  also  renders  a  long-continued 
application  jHwsible.  Remak,  believing  that  a  transmission 
of  liquids  takes  place  from  the  positive  to  the  negative  pole, 
advises  the  connection  of  the  positive  electrode  with  the  in- 
flamed surface,  the  negative  pole  being  placed  in  its  vicinity, 
but  without  the  irritated  joint ;  the  direction  of  the  current, 
however,  resi)ecting  the  position  of  the  electrodes,  is  to  be 
reversed,  if  the  inflammation  is  accompanied  by  sjTuptoms 
of  a  serous  secretion.  This  method  is  especially  indicated 
in  acute  rheumatic  or  traumatic  affections  of  the  joints  with 
an  extraordinarilv  increased  sensibilitv,  where  we  soon  are 
able  to  find  out  whether  electricity  is  applicable  to  such  a 
case,  without  incurring  the  risk  of  augmenting  the  danger 
of  the  inflammatory  process.  For  if  the  use  of  a  moderately- 
strong  current,  showing  a  deviation  of  the  needle  from  20° 
to  25°,  causes,  after  one  or  two  minutes,  not  only  no  decrease 
but  rather  an  increase  of  ])ain,  the  electric  treatment  is  not 
yet  api)licable,  a  previous  local  antiphlogistic  treatment 
being  necessary.  On  the  other  hand,  in  those  cases  in  which 
the  application  of  electricity  is  followed  by  a  perceptible 
alleviation  of  pain  and  a  feeling  of  decided  relief,  the  inflam- 
matory ])roces8  soon  ceases,  followed  by  a  rapid  absorjition 
of  the  inflammatory  products,  prognosticating,  in  fact,  an 
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early  cure,  happening  sometimes  after  one  or  a  few  addi- 
tional applications. 

Besides  this  catalytic  action,  tbe  current  passed  tran»- 
vepsely  tbroufjh  the  joint  performs  another  no  Ici^s  imjvir- 
tant  part,  of  causing  anaesthesia  of  the  joint.  This  result  is 
tbe  more  to  be  valued,  as,  in  spite  of  the  visible  diminution 
of  the  exudation,  free  motion  is  frequently  imjuiirod  by  tbe 
continued  hypenestbesia.  In  addition,  this  method  removes, 
•ometimes  permanently,  the  most  violent  and  long-continued 
pain  at  once,  as  if  In-  a  charm,  even  if  the  chronic  exuda- 
tion still  continues.  Thus,  I  treated  a  phthit>ical  patient 
of  Dr.  Riese,  suffering  from  inflammation  of  all  tbe  joints 
of  the  finijers,  of  the  wrist  and  cllKiw-joint  of  the  left  arm, 
existing  for  several  months  without  any  known  cause.  In 
this  ca*e,  a  single  transverse  passing  through  of  tlie  induction 
current  removed,  immediatdy  and  permanently,  tbe  most 
violent  pain  following  the  slightest  touch  or  motion,  or,  oc- 
curring spontaneously,  especially  in  the  night.  In  addition 
to  tbe  articular  inflammation  of  the  joint,  or  witliout  it,  there 
are  found  inflammatory  exudations  at  the  places  of  insertion 
of  single  muscles  (especially  at  the  insertion  of  the  biceps 
and  coraco-brachialis  muscle  to  the  coracoid  pnjcess),  render- 
ing the  joint  completely  immovable  through  their  extraordi- 
nary tentlerness,  and  frequenth'  also  causing  radiating  paina 
and  motor  reflex  symptoms,  all  of  which  are  fh^uently  cured 
by  directly  acting  on  the  painful  portion  of  the  joint.  Exu- 
dations in  the  joints  of  the  hands  and  fingers  developed  at^er 
fractures  of  the  tones  in  consctjuence  of  plaster-of-Paria 
dressings,  and  of  the  immovability  of  the  respective  joint, 
Ia*.tiiig  fre<piently  for  months,  thus  rendering  tbe  ann  useless 
for  yeans  and  even  forever,  also  yield  often  to  tiie  same 
method  of  treatment,  especially  if  there  are  directed  at  the 
same  time  single  powerful  sbiK-ks  to  the  contracted  flexon*, 
and  strong  induction  currents  upon  tlie  semiflexed  extensors. 

Case  104. — Friedrich  TTerm,  a  weakly  man,  of  fifty-five 
years  of  nge,  was  taken,  altout  six  weeks  ago,  with  pain  in 
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tho  right  shonlder-joint,  which  ceased  aomewhftt  on  ii-iin:? 
tlie  arm,  hut  hecame  so  intense  whenever  he  kept  ijuiet  or 
lay  down,  that  be  was  unable  to  raise  the  right  hand  with- 
out Bujiporting  it  with  the  other.  The  ]>ain  ensuing,  i-a- 
pecially,  on  pressure  of  the  coraeoid  process,  increase<l  fur 
the  next  three  weelcs  to  such  an  extent,  that  it  was  absolute- 
ly impossible  for  the  patient  to  raise  the  hand  or  foreann, 
preventing  him  from  doing  any  kind  of  work  and  even  from 
eating.  Sulphur-baths  rendered  him  still  wor^e,  but  the  re- 
peated application  of  leeches  at  least  alienated  the  ten- 
derness. When  tlie  patient  came  to  my  office,  July  14, 
1857,  he  was  unable  to  move  the  elbow  farther  than  three 
inches.  Every  effort  to  do  so,  anteriorly  or  laterally,  was 
prevented  by  a  violent  pain,  origuiatiug  in  the  pointed  end 
of  tlie  coraeoid  process  immediately  at  the  phice  of  insortifiti 
of  tlie  biceps  muscle.  At  this  spot  I  felt  a  sotV  exudation, 
touching  which,  caused  the  patient  to  cr>-  aloud.  The  deltoid 
as  well  as  tho  other  muscles  of  the  upper  arm,  was  emaciated. 
I  employed  the  induction  current,  placing  a  smaller  conduc- 
tor on  the  painful  place  and  a  larger  one  on  the  deltoid  tnus- 
de.  After  an  action  of  about  ten  minutes,  I  had  the  plea- 
sure of  obscr^'ing  in  the  patient  a  considerable  diminutiun 
of  pain  and  an  easier  motion  of  the  arm.  Atler  the  second 
application,  he  was  able  tu  rai.^e  tho  arm  anteriorly  to  an 
angle  of  60° ;  after  the  tliird  (July  10th),  to  a  right  angle. 
The  exudation  was  materially  reduced,  a  strontr  "  *e 

with  the  linger  caused  but  little  pain.    After  the  i^^  ji- 

plication,  July  26th,  the  ])atient  resumed  his  work.  A  few- 
additional  applications  suiHcod  to  cause  tlie  complete  resorp- 
tion of  the  exudation. 

Case  105. — ^Mr.  L.,  pianist,  slipped  while  walking,  in  the 
middle  of  Fobmary,  1860,  saving  himself  from  falling  down 
entirely  only  by  projecting  stifHy  the  left,  arm,  so  that  tho 
surface  of  the  band  bore  the  whole  weight  of  the  body.  In 
consequence  of  this  fall  ho  had  pain  in  the  wri-t-joint,  which 
he  tried  in  vain  to  nllcvinte  by  cold  comiircs^i'.'  uinl  litii- 
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iwit*.  The  pain  increased  whenever  he  played  on  the 
piano,  extended  soon  into  the  little  and  ring  fingers,  and 
final  1}'  prevented  him  froTu  jilaying  altogether.  On  exam- 
ining him,  on  March  13th,  I  found  an  exudation,  about  as 
large  as  a  pea,  between  the  o*  magnum  and  tlie  metacarpal 
bone*  of  the  little  and  ring  fingers,  causing,  on  pressure,  be- 
gidos  the  local  pain,  another,  radiating  to  the  little  and  ring 
fingers.  On  placing  one  of  the  moistened  conductors  on  the 
exudation,  and  the  other  upin  the  corresponding  metacarpal 
Bjiace,  decrease  of  puiti  ensued  after  a  few  minutes.  After 
four  applications,  the  patient  was  able  to  play  on  the  piano 
for  an  hour  at  a  time,  and  to  appear  the  next  week  in  a 
concert.  The  induced  current  -was  al«)  employed  in  this 
case. 

Cask  100. — Mr.  F.,  merchant,  aged  forty-one  yean,  al- 
ways healthy,  was  attackeil,  in  the  spring  of  1S55,  with 
rheumatic  pain  in  the  letY  arm,  for  the  removal  of  which  he 
went  to  Toplitz.  The  result  was  so  far  favorable,  as  the 
jniiri  was  absent  during  the  winter,  returning,  however,  again, 
and  cAUsing  him  to  revisit  the  baths  of  Toplitz  iu  1S56. 
Here  the  patient  all<>we(i  a  jet  of  warm  water  to  fall  ujwn 
the  temporarily-painful  elbow-joint,  thus  causing,  or  at  least 
iinTcasing,  an  inflammation  of  that  joint.  Sot>n  after  his 
return  the  joint  became  swollen,  stiff,  and  painful,  prevent- 
ing every  attemj>t  of  stretching  the  Ijent  arm.  In  the  spring 
of  1857  the  swelling  and  stiffness  increased,  every  involun- 
tary motion,  the  sligiitest  touch  ^.lt'  the  left  arm,  jiroduce*!  the 
most  violent  pain,  which  occumMl  also  durijig  the  night, 
v.  1  never  the  patient  lay  on  tlie  left  side.  I  found,  on  June 
■^.  I  ^.'iT,  tiie  elbow-joint  considerably  swollen,  esj>©cially  in 
tlie  condyles,  and  more  so  in  the  intenial  condyle.  Pros- 
enre  on  these  parts,  and  on  the  groove  between  the  inner 
condyle  and  the  olermnon,  caused  a  violent  pain.  The  foro- 
arm  was  iMMit  toward  the  humerus  at  an  an^le  of  nbont  70°, 
extension  1>eing  impossible.  Partly  cntaneous  faradisation, 
jtartly  a  passing  i>f  currouts  through  the  joint,  partly  in- 
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creased  extension  by  faraclizing  the  triceps  mtisclc,  acted 
so  favorably  that  the  pain  was  greatly  diminished  June 
11th  (fourth  application),  and  an  extension  to  100°  l>ecame 
possible,  fifteenth  application  (July  1st);  tenderness  entirely 
gone,  the  swelling  is  reduced,  esj)ecially  in  the  external  con- 
dyle. The  internal  condyle  is  still  greatly  swollen ;  the  arm 
can  be  extended  to  an  angle  of  130".  The  treatment  termi- 
nated with  the  twenty-ninth  application,  when  the  arm  conld 
be  extended  to  170°.  Pain  had  not  returned ;  the  arm  was 
perfectly  useful ;  the  swelling  was  considerably  reduced. 

Case  107. — Lieutenant  II.,  of  Stettin,  aged  twenty-eix 
years,  was  affected,  eleven  weeks  ago,  probably  in  conse- 
quence of  a  cold,  with  pain  in  the  right  maxillary  joint,  ren- 
dered worse  through  every  attempt  at  chewing,  but  also 
continuing  without  exercising  the  affected  parts.  After  the 
pain  had  yielded,  within  three  weeks,  to  local  depletion, 
poultices,  and  the  use  of  the  unguentum  Xeapolitanum,  the 
left  articulation  was  affected  in  the  same  manner,  but  in  a 
less  degree ;  here,  also,  pain  gradually  ceased,  leaving,  how- 
ever, an  incomplete  anchylosis  of  both  maxillary  articula- 
tions, for  the  removal  of  which  Dr.  Nagel  advised  the  em- 
ployment of  electricity.  On  May  1,  1S57,  the  patient  could 
hardly  separate  the  jaws  to  the  extent  of  a  finger's  breadth ; 
lateral  motion,  as  well  as  motion  of  the  lower  jaw  anteriorly, 
was  impossible ;  everj-  attempt  to  do  this,  or  to  open  the 
mouth  farther,  caused  a  dull  pain  in  the  joint,  extending 
into  the  ear.  In  this  case  one  of  the  moistened  conductors 
was  placed  on  the  maxillary  joint,  at  the  external  border  of 
the  cheek,  the  other  being  applied,  through  the  month,  to 
the  condyloid  process  of  the  lower  maxillarv  l>one,  and  thus 
kept  for  several  minutes.  Immediately  afterward,  the  jaws 
could  be  separated  to  the  extent  of  one-fourth  inch,  but  this 
improvement  wa.s  only  of  short  duration,  for,  on  the  next 
morning,  the  contraction  of  the  masscter  muscles  made  it  im- 
possible to  put  the  thumb  into  the  mouth.  After  six  ap- 
plications, however  (May  7tli),  slight  lateral  motion  was  ob- 
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served,  becoming  pretty  eiisy  nfter  twelve  application*  (May 
Ifith) ;  the  patient  now  being  able  to  chew  solid  food  without 
pain,  and  to  move  the  lower  jaw  al)out  two  liute  forward. 
The  eighteenth  application  tertiiiiiated  the  treatment,  the 
patient  having  recovered  the  full  us©  of  both  joints. 

Case  108. — Nina  S.,  aged  nine  and  a  half  years,  waa  af- 
fected with  a  swelling  of  the  left  knee,  after  having  passed 
througli  au  attack  of  scarlatina,  in  April,  1859,  or,  perhaps,  in 
consequence  of  a  cold.  Iodine  ointment  was  employed  for 
two  years,  without  any  result.  Having  afterward  used,  with 
comparatively  little  effect,  the  baths  of  Baden-Baden,  and 
Pyrmont,  she  was  placed  imder  my  care,  October  15,  1863. 
On  receiving  her  I  ascertained  the  following :  Tlie  left  knee 
was  one  inch  larger  in  circumference  than  the  right ;  it  was 
bent  to  the  thigh  at  an  angle  of  175° ;  every  attempt  to  stretch 
it  above  this  angle  caused  great  pain  ;  the  muscles  of  the  left 
thigh  were  atrophied ;  the  child  limj)ed ;  no  deviation  of  the 
spinal  column  existed.  The  condactore  of  a  strong  induction 
current  were  placed  crosswise  above  and  Ijehiw  tlio  kmivpan, 
and  kept  for  several  minutes  in  this  position,  after  which  the 
thigh  was  extended  by  faradizing  the  quadricej)6  femoris. 
Aft«r  six  applications  (October  2(>th),  a  visible  improve- 
ment was  noticed.  Af>er  the  twentieth  application  (Decem- 
ber Ist),  the  leg  could  l>e  perfectly  straightened,  llie  nutrition 
of  the  femoral  muscles  was  j>erceptibly  imj)r<jvcd,  the  swelling 
of  the  knee  wius  diminished,  and  there  remained  but  u  sligiit 
drag^ng  of  the  leg.  Yet  electricity  was  still  employed  till 
February,  1864,  making  in  all  fitly-two  applications,  at  which 
time  no  other  morbid  symptom  remained,  except  a  slight  dif- 
ference of  bulk  between  the  two  knee-joints. 

Case  108. — Mrs.  Nictner,  laundress,  forty-two  years  of 
age,  received  a  fracture  of  the  radius  and  ulna  unmodiately 
above  the  wrist-joint,  April  28, 1867.  She  was  treated  by 
Dr.  Wilmx  with  dresaings  of  plaster  of  Paris,  and  sent  to  me, 
on  May  2.'>th,  for  the  purpose  of  having  the  stiffness  of  the 
joint  removed  tlirough  electricity.   I  found  supination  entire- 
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ly  Buspemled,  tlie  wrist  and  all  the  finger-jointa  imnuivaMe, 
the  fingers  in  a  state  of  semiflexion,  an  attempted  pascivo  ex- 
tension very  painful,  A  battery  current,  aveniging  thirty  to 
forty  elements  passed  first,  for  two  to  three  rainates,  trans 
versely  through  the  wrist,  and  then  through  the  finger-jointa. 
After  eight  up])lications,  lasting  five  to  ten  inii  '      '  '■ 

wrist  WU9  movable  upward  and  ib>wnward,  .~ n  1 

unpaired,  but  possible,  too.  In  six  additional  applications 
(two  per  week\  the  same  metliod  was  employtxl,  ]>»t- 
tially-desetindiug  labile  currents  passed  now  through  the 
extensors,  now  through  tLe  flexors,  and  Anally  powerful 
flexions  and  extensions,  producod  by  directing  the  curmnt 
transversely  througli  the  \rrist-joint  by  means  of  a  metallic 
cnrrent  changer,  thus  materially  improving  the  motion  of 
the  joint.  This  treatment  enabled  the  patient,  on  Joly 
15th,  to  resume  her  work  as  lauudi-ess,  and  to  continue  ic 
without  interruption. 

Remiilc  reports,  in  his  Galvano-therapie  (page  295),  the 
following  case  <jf  tranmatie  aftection  of  the  joint: 

Michael  Hartleib,  tailor,  thirty-six  years  of  age,  fell, 
March  2d,  the  sidewalk  being  slippery,  on  the  right  hand, 
spraining  the  wrist-joint,  rendering  it  immediately  ii-v-^-- 
sible  to  bend  or  shut  the  hand,  and  passing  a  sleeplew  > 
in  spite  of  the  application  of  cold  water.  Remak  found,  the 
next  morning,  the  \vri8t-joint  so  much  swollen,  especially  on 
the  dorsal  surface,  hot,  and  painful,  that  he  was  unable  to 
ascertain  whether  a  fracture  of  bones  had  taken  place.  The 
fingers  were  also  stiff  and  tiunid.  He  immcfliately  directed 
labile  currents,  of  thirty  eleTiients  .if  Daniell,  both  through 
the  swelling  and  tiirough  the  neighboring  muscles,  until 
mild  contractions  ensued  in  the  muscles  covering  the  dorsal 
surfiice.  This  being  continued  for  five  minutes,  during  which 
period  the  patient  noticed,  from  minute  to  minute,  his  hand 
iKJCome  freer  from  the  swelling  and  stiffness,  every  motion 
of  the  hand  and  fingers  wa*  re-tnrefl.  enabling  him  to  write 
hia  name.     The  following  day  (March  4th),  ho  reporte<l  hav- 
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ing  sewn  some  coarse  work,  only  the  Lantlling  of  the  scissors 
beiug  difficnlt.  A  slight  swelling  was  still  visible  on  the 
dorsal  side  of  the  wrist.  The  former  treatment  being  re- 
peated, the  patient  reported  himself  free  of  every  comiiLuint. 
In  traumatic  and  rheumatic  articular  exudation^,  even 
in  those  of  long  ptanding,  I  have  repeatoiJly  ob*erved  that, 
after  the  resorption  has  been  iiistitnteil  through  the  electric 
current,  this  process  progres^ses  s^pontaneously,  even  to  the 
perfect  removal  of  the  exudation,  without  the  further  use  of 
electricity,  or  any  other  resolving  agent,  so  that  here  au  after- 
effect of  electricity  may  be  justly  said  to  exist. 


B.  Arihritic  Articular  ExudatioM. 

We  have  already,  on  page  253,  treated  of  a  form  of 
goaty  articular  afl'ection  (arthritis  nodosa),  in  which  the 
swelling  of  the  joint  is  connected  with  atrophy  of  the  in- 
terosseous muscle?,  which  affection  can  be  completely  re- 
moved by  galvanizing  the  sympathetic  nerve.  In  a  second 
form,  too,  in  which  not  only  the  synovial  capsule  and  the 
ligaments  present  the  appearance  of  a  djronic  inflanmmtion 
spreading  to  other  joints,  but  where,  also,  the  articular  carti- 
lages and  sJirfacefl  show,  at  the  same  time,  peculiar  clmngea 
and  malformntions  (arthritis  deformans),  the  galv:.  '  '  i 
of  the  synipatlietic  system  seems  also  to  produce  a  I 

improvement.  I  have,  in  a  stout  girl,  twenty-four  years  old, 
a  j>atient  of  Dr.  Boeger,  pnuhiced,  l)y  tlio  ftV>ove-nientioned 
treatment,  an  increaj^e  of  tcniperature,  alleviation  of  pain, 
diminution  of  the  swelling,  and  easier  motion. 

Concerning  the  true  gout  Carthritifi  vera),  only  Internal 
remedies  are  to  be  employed  while  the  disease  is  in  the  acute 
stage;  after  the  fever  is  gone,  und  the  true  gouty  no*.luloa 
remain,  it  is  sometimes  possible  to  insure  a  cur.     '  ".  tlio 

employment  of  stn^ng  constant  (derived  from  t  ixty 

elements  of  Daniell),  or  through  strong  induced  currents. 
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I  am  indebted  to  the  kindness  of  Dr.  Cahen  for  the  fol- 
lowing case : 

Mrs.  S.,  aged  sixty  years,  a  lady  of  great  refinement,  be- 
came so  reduced  in  circumstances,  through  the  unexpecte<l 
death  of  her  husband,  that  she  was  compelled  to  perform 
labors  to  which  she  was  previously  unaccustomed.  For  ten 
years  she  suffered  from  a  gouty  affection  to  such  an  extent, 
that  finally  both  ^vrists,  and  all  the  finger-joints,  were  almost 
completely  anchylosed,  through  gouty  deposits.  Every  at- 
tempt to  move  the  joints  caused  violent  pain,  preventing  her 
from  doing  any  kind  of  work.  The  finger-joints  were  en- 
larged, painful  on  press^ure,  and  somewhat  fluctuating.  No 
hereditary  disposition  could  be  ascertained.  After  the  patient 
had  for  years  in  vain  employed  various  internal  and  external 
remedies,  she  applied  to  Dr.  Cahen  for  an  electric  treatment. 
A  few  years  ago  she  had  used  the  rotation  apparatus,  expe- 
riencing some  relief,  but  suspended  the  treatment  soon  after. 
Dr.  Cahen  employed  induction  electricity  with  the  greatest 
assiduity  for  half  a  year,  daily  without  interruption,  in  such 
a  manner  as  to  enclose  for  several  minutes  each  single  en- 
largement in  the  circuit.  Soon  the  painfulness  of  the  joints 
disappeared,  the  swellings  became  gradually  less,  the  mova- 
bilityof  the  joints  increased  in  proportion,  until  the  patient 
had,  at  the  end  of  the  treatment,  recovered  the  full  use  of 
her  hands.  Xo  abnormal  formations  existed  in  the  wrist- 
joints  ;  the  joints  of  the  fingers,  however,  were  thicker  than 
in  the  normal  state ;  fluctuation  was  entirely  gone ;  but 
strong  crepitation  was  heard  whenever  the  joints  were 
rubbed  against  each  other. 


O.  Suppressed  Secretions  and  Excretiont. 

"With  regard  to  the  influence  of  electricity  in  diseases 
caused  thrnugh  a  derangement  of  an  existing,  or  through 
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tlie  absence  of  a  normal  secretion,  we  must  consider  its  di- 
rect effect  upon  the  non-secreting  organ,  the  exciting  influ- 
ence exercised  by  the  current  on  the  nerves  collecting  in 
the  respective  glands,  and  to  a  greater  extent  the  contrac- 
tions it  produces  in  the  muscular  -  iibrea  situated  in  the 
glands,  thus  occasioning  secretion  of  the  proper  materiaL 
That  the  last-mentioned  action  is  the  more  important,  is 
proved  by  the  following  circumstances :  1,  The  electric  cur- 
rent hiis  tlie  power  of  restoring  the  suppressed  perspiration 
»f  the  feet,  and  to  promote  the  secretion  of  cerumen,  while, 

least  up  to  the  present  time,  it  has  been  impossible  to 
find  nerves  in  the  perspiratory  and  ceruminous  glands.  3. 
Tlie  secretion  of  milk  is  indej)endont  of  the  connection 
of  the  gland  with  the  intercostal  nerves,  as  proved  by  the 
ex]>criments  of  Eckhard,  made  by  their  section.  Finally, 
3.  The  intermittent  is  generally  far  more  efficient  than  the 
constant  current  for  the  puriKise  of  restoring  8ui>preftaed  se- 
cretions. In  some  cases,  where  a  direct  irritation  must  be 
avoided  as  much  as  possible,  it  is  better  to  obtain  the  desired 
result  through  reflex  action  by  acting  on  the  skin  and  its 
nerves  tlirough  faradization. 

Siippreesed  perspiration  of  the  feet  is  soonest  restored  by 
faradization. 

Case  109. — August  Braklo,  merchant,  aged  twenty-four 
years,  after  having  worked  eight  days  in  a  cellar,  in  which 
he  also  i^lept,  felt  a  stitching  pain  in  both  heels,  extending 
thence  into  the  feet,  so  that  every  step  became  painful,  e»- 
jjecially  after  having  been  quiet  for  some  time.  Soon  both 
feet  began  to  swell,  followed  by  a  suppression  of  the  habitual 
perspiration  and  a  feeling  of  numbness  in  b<>th  legs.  Tlie 
patient  came  to  my  oflice,  JTovembcr  24,  1859,  afler  having 
in  vain  employed  irritating  foot-batlis,  embrocations,  and 
Russian  baths,  for  a  month.  After  the  first  cutaneous  fara- 
dization of  the  feet  and  legs,  the  feet  bec^ime  warmer,  and 
the  walking  easier.  After  the  third  application,  the  feet  be- 
gan to  perspire,  the  swelling  diminished,  and  the  pain  on 
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making  a  step  Jisappearetl ;  after  the  eightli  appliciitiou  he 
was  enabled  to  pursue  bis  usual  occupation. 

With  regard  to  meuBtniation,  we  have  already,  on  page 
93,  mentioned  that  it  has  often  been  produced  or  aug- 
mented against  our  intention  in  coii8C<picnce  of  the  eleo 
trie  irritation  of  any  portion  of  the  body,  especially  those 
near  the  uterine  region.  This  exj>erience  might  often  be 
employed  with  advantage;  if  this  kiii<l  <>f  action  <K>cs  not 
feuffice,  we  may  try  Schultz's  '  method  of  cntaneoJis  famdiza- 
tion  of  tlio  soles  of  the  feet,  the  legu,  or  the  chest ;  and,  this 
being  insufficient,  we  may  follow  the  example  of  Gojding 
Bird,  bypassing  a  series  of  shocks  (twelve  to  fifteen  in  num- 
ber) through  the  pelvis,  applying  one  conductor  to  the 
lumbo-sacral  region,  and  the  other  to  the  pubic  l)oue  or  the 
vagina.  Of  twenty-two  j)atient8  suflTering  ft"om  amenorrha'a, 
fourteen  were  cured  in  Guy's  Hospital,  through  this  methinl ; 
of  the  eight  unsuccessful  cases,  seven  were  at  the  same  time 
aflfected  with  aneemia,  lencorrhcea,  or  phthisis  puhnonnm. 
We  read  the  following  case  in  Guy's  Hospital  reports,  1822 
(page  143) : 

Miss  B.,  eighteen  years  of  age,  of  tall  stature,  sufTcred, 
for  some  time,  fi^m  amenorrha?a,  for  the  removal  of  which 
she  employed,  in  vain,  the  different  preparations  of  iron. 
Her  general  health  became  worse,  appetite  diminished,  and 
she  became  irritable  and  low-spirited.  Iron,  soda,  and  rhu- 
barb, improved  her  general  condition,  but  the  menses  were 
still  absent.  Then  statical  electricity  was  applie<l,  a  series 
of  shocks  being  passed,  every  other  day,  tlirough  the  jMjIvia. 
The  menses  appeared  after  three  weeks,  lasting  for  three 
days.  The  treatment  was  now  su8pende<I  for  three  weeks, 
and  applied  again  three  times  in  the  fourth  week.  Menstm- 
ation  took  place  at  the  normal  period,  continued  five  days, 
and  returned  regularly.  The  general  health  of  the  patient 
also  continued  good. 

'  Die  Rcflnvirlcongen  der  lodnctioD-Electricitit     Wiener  meil.  Wooboi- 
aohrilt,  18BS,  So.  40. 
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Similar  gucceHi-;ful  rcsulte  in  amcnorrhcpa  aiuJ  dy*nicnor- 
rluua  were  obtflined  by  v.  Holsbeck  and  Bitterlin,'  also  by 
Charles  Taylor,*  Uervieiix,  Graves,  etc. 

The  impaired  secretion  of  milk  may  also  be  improved  in 
tTTo  ways,  either  by  allowing  the  induction  current  to  act, 
by  means  of  moist  electrodes,  for  several  minutes  on  the 
;land,  or  tlirongh  reflex  excitation  by  furadizing  the  skin  of 
tlie  pectoral  region.     Aubert '  thus  treated  a  woman  for  an 
anrvsthesia  of  the  skin  of  the  pectoral  region,  for  from  ten  to 
twenty  minutes,  with  dry  conductors,  and  who,  having  been 
confined  seven  months  before,  did  not  nurse  her  child,  and 
in  consequence  ha<l  no  trace  of  milk  throe  weeks  after  de- 
livery.    After  the  third  application,  a  kind  of  milk-fever  en- 
e<J,  the  breast  began  to  swell,  and  the  nipples  became 
loist.    After  the  fifth  application,  the  milk  could  be  readily 
collected, 

Anliert  reimrt*,  besides,'  the  fi.illowing  case : 
A  woman,  twenty-sLx  years  of  age,  mother  of  three  chil- 
dren, nursed  the  third  one  herself  for  eleven  and  a  half 
months,  whon  it  was  taken  with  pneumonia,  and  refused  the 
breast.  Wlien  the  child  was  put  to  the  breast  again,  the 
secretion  had  entirely  ceased.  Aubert  placed  wet  eleo- 
trodes  altoniately  nj>on  Iwth  breasts,  taking  care  to  avoid 
pain  and  muscular  contraction,  by  gradually  increasing  the 
strength  of  the  current.  After  the  fourth  application,  the 
breasts  were  tense  and  full,  and  the  child  could  be  nursed 
_        Mgnin. 

^f  In  the  Oft£«tU  ITfb(1oma<la!r«,  of  January  16,  1857,  we 

W  find  the  following  case  of  Becquercl : 

^^  A  healthy  but  nervous  woman,  of  twenty-seven  years  of 

^H       age,  luul  been  nursing  six  month^^,  having  always  a  full  snp- 
^H       ply  of  milk.    In  consequence  of  violent  and  repeated  mental 

L 


•  See  Annate*  <le  ITtlectricit*.  1860,  page  149. 

•  LanMt,  il.,  September  9,  1$S0. 
'  L'l'uion  Midioalc  1857,  No.  9. 

•  6m  LTnJos  MMiMie,  Sqitaober,  IMS,  Ka  US. 
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emotions,  the  secretion  of  milk  was  reduced  to  a  niinitiiuiu 
in  the  left,  and  completely  suspended  in  the  right  breast. 
It  waa  resolved  to  bring  up  the  child  with  the  bottle.  The 
child,  however,  did  not  thrive,  and  its  health  suffered.  Bec- 
querel  now  tried  to  stimulate  the  left  brciist  (in  which,  lor 
eight  days,  hardly  a  trace  of  milk  waa  left)  to  increased  se- 
cretion, by  allowing  a  mild,  rapidly-interrupted  current  to 
act  by  means  of  wet  conductors,  placed  alternately  on  dif- 
ferent portions  of  the  breast.  After  the  first  applicatioa, 
which  caused  some  inconvenience,  but  no  pain,  the  lacteal 
secretion  began  anew.  After  the  tliird,  it  flowed  so  freely 
as  to  be  sufficient  for  the  further  nourishment  of  the  cbQd. 
The  right  gland  secreted  less,  but,  the  whole  amount  being 
sufficient,  electricity  was  no  more  employed. 

Similar  cases  have  boon  published  by  Moutard-Martin 
and  Lardean,'  by  Descividrea,"  and  others, 


CHAPTER   II. 


THE  EMPLOYMENT  OF  ELECTRIUITY  IIJ   MIDWIFERY  AKD 
GYNECOLOGY. 

Thb  employment  of  electricity  in  midwifery  dates  from 
Bertholon  and  W.  G.  Herder,  the  latter  of  whom  recoin- 
mendeil  contact  electricity  as  a  remedy  for  absent  labor- 
pains.*  They  were  followed  by  Basedon,  Stein,  and  aftemrard 
Kilian,  who  constructed  for  this  purj)08e  his  "  galvanic  ob* 
stetrical  forceps,"  consisting  of  two  metals.  Dr.  Hoeniger, 
of  Zyly,  and  Jacoby,  of  Neustadt,*  first  used  the  induction 
electricity  for  the  excitement  of  labor-pains.  In  our  own  day, 
Benj.  Frank  is  the  only  German  physician  who.  to  onr  knowl- 
edge, has  thus  employed  electricity ;  of  English  phyBicians, 

■  Gu.  do*  H&pIUiix,  I8S0,  Ka  60. 

*  Gu.  (Im  Hd|UUax,  1861,  No.  B8. 

*  Sm  hi*  Prmctic&l  Contributions  for  tbe  Exteiuion  of  Otwtelrica,  1 80S. 

*  8m  ZeiUcbrUi  (iir  Q«batubiUfe,  toL  xri,  page  488.    BerUn,  IMi. 
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however,  there  are  Radford,'  Dorrington,  Johuson,  Wilson, 
Mackenzie,  Tyler  Smith,  Deinpsej,  Barnes,  Honghton,  etc, 
who  all  used  elcctricitj  as  an  excite -motor  stimulant  in 
cages  in  which,  the  pelvis  being  normal,  there  existed  dj- 
namic  disturbances,  depending  on  an  absence,  weakness,  or 
perverse  action  of  the  expelling  power,  or  where  long-con- 
tinning  fits  of  fainting,  or  cclampsic  accidents,  necessitated  a 
rapid  tennination  of  the  delivery,  or  where  hiemorrhagee, 
caused  either  by  placenta  pnena  or  asthenia  of  the  uterus, 
reijnired  as  early  n  termination  of  the  birth  as  possible,  or  an 
immediate  contraction  of  the  womb  afterward,  or,  finally 
(Barnes),  wliere  jiaralysis  of  the  uterus  took  place  in  conse- 
quence of  the  emplo^Tnent  of  chloroform. 

Tbns  Dempsey  *  mentions  a  case  where,  the  pelvis  being 
normal,  labor  had  lasted  for  thirty  hours,  the  very  weak  con- 
tractions having  entirely  ceased  for  three  hours,  and  the  pa- 
tient, with  short  intervals,  been  in  a  fuintijig  condition  for 
two  hours.  Here  the  first  application  of  the  induction  current, 
continued  for  al>out  five  minutes,  was  followed  by  drawing- 
pain  in  the  small  of  the  back ;  the  second,  repeated  after  five 
minutes,  caused  energetic  contractions  of  the  uterus ;  and, 
after  forty  minutes,  during  which  time  the  current  was  em- 
ployed in  this  manner  four  times,  for  five  minutes,  a  live, 
liealthy  child  was  bom.  Ergot  had  been  previously  in  vain 
administered  in  large  doees. 

Benj.  Frank '  mentions  a  woman,  thirty-eight  years  of 
age,  who  had  been  confined  successfully  seven  times  and 
«lM>rted  twice,  in  wliom  again,  in  consequence  of  a  fall  on 
the  nates,  in  the  fifth  month  of  pregnancy,  abortion  had  taken 
place,  followed  by  a  considerable  lose  of  blood.  The  uterine 
contractions  were  entirely  suspended ;  the  patient,  aroused 


'  IW  Ftoriep'a  Notice*,  1845,  Ka  Hi,  knd  I84«,  Ka  769. 

*  S««  lAwranoe  ob  Ute  AppUotioo  ud  Elfoot  of  Eleotrieity  uid  Gklrialnn. 
London,  IBM,  page  58, 

I  Uagnct-Electricitit  iQr  Bcfonlcning  der  GcburUthidgkeit.  Svnt  Zcliurg 
(Ur  Geburtikuode,  1848,  Band  ii,  Oelt  U.,  p*ge  370. 
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from  a  fainting-fit  by  sulpliuric  ether,  was  bathed  in  blood, 
looking  more  dead  than  alive.  The  pulse  was  small,  and 
could  not  be  counted ;  the  uterus  soft  below  the  navel,  and 
still  of  considerable  circumference,  and  but  loosely  connected 
with  the  cord.  After  the  application  of  the  induction  cur- 
rent for  several  minutes,  a  strong  pain  ensued,  the  uterus 
contracted,  and  the  bleeding  ceased.  At  intervals  of  from 
five  to  ten  minutes,  the  labor-pains  returned;  without  re- 
quiring the  further  use  of  tlie  apparatus,  the  patient  revived, 
and,  after  half  an  hour,  Frank  was  able  to  remove  the  pla- 
centa, causing  but  a  slight  loss  of  blood, 

F.  W.  Mackenzie '  has  stopped  bleeding,  in  three  cases 
of  metrorrhagia,  through  the  application  of  the  electric  cur- 
rent. In  the  first  case,  where  a  dangerous  bleeding  was 
maintained  by  the  incomplete  removal  of  the  ovum,  defying 
every  known  remedy,  the  use  of  electricity  caused  a  rapid 
expulsion  of  the  remaining  portions  of  the  ovum,  and  an 
Immediate  stoppage  of  the  blood.  In  the  second  case, 
where,  in  consequence  of  placenta  prsavia,  several  dangerous 
hffimorrhages  had  taken  place  before  the  beginning  of  de- 
livery, a  continued  current,  applied  for  six  hours,  prevented 
not  only  every  loss  of  blood,  but  facilitated  also  the  opening 
of  the  OS,  allowing  a  rapid  and,  for  the  mother,  safe  termi- 
nation of  the  confinement.  In  the  third  case,  where  placenta 
prajvia  necessitated  a  speedy  delivery,  on  account  of  hsemor- 
rhage,  the  same  method  was  employed  for  three  hours.  The 
bleeding  ceased,  and  the  confinement  went  on  so  rapidly  that 
a  live  child  was  born  after  a  few  hours. 

Radford '  believes  he  has  met  with  good  results  from  the 
use  of  electricity  in  cases  of  hour-glass  contractions  of  the 
womb. 

According  to  the  above-mentioned  observers,  electricity 
fulfils  in  general  the  same  indications  as  ergot,  and,  accord- 
ingly, is  only  to  be  employed,  like  it,  after  the  membranes 

'  Oil.  Hebdomadaire,  du  2  Avril,  18B7,  No.  14,  page  250. 
'  Sec  The  Lancet,  1853,  vol.  U.,  No.  xxiL,  page  SUO. 
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are  broken;  it  Iias,  however,  tbe  following  adrantagee  over 
tliat  remedy :  1.  Electricity  acts  certainly ;  ergot  is  firequent' 
ly  uncertain.  2.  Its  action  ensueft  immediately  ufler  its  nse ; 
that  of  ergot  doea  not  take  place  fur  a  longer  or  shorter  pe- 
riod afterward.  3,  The  strengtJi  of  the  electric  current  can 
be  adajited  to  the  degree  of  existing  irritability,  while  the 
necessary  dose  of  ergot  can  only  be  approximately  determined. 
4.  The  contractions  produced  by  the  electric  current  are 
more  energetic  and  equal  in  their  direction  to  the  normal 
contractiont.,  while  the  use  of  ergot  is  IVefjuently  foUowci 
by  irregular,  gpasmodic  contractions,  placing  tlie  life  of  the 
child  in  danger.  5.  The  administration  of  ergot  has,  ao- 
eording  to  the  experience  of  Riunsbotluun,  "Wright,  and 
IJiiriict;,  frequently  an  injurious  inlluence  on  the  new-born 
child ;  thus  Baniee  saw,  in  four  cases,  in  which  the  birth 
was  aceompllshed  through  ergot,  the  children  ilie  from  con- 
vulrions  atYer  a  few  hours.  6.  Electricity  can  be  employe*!, 
even  in  the  most  extreme  cases,  in  which  swallowing  ia  im- 
piiirc"!,  every  medicine  ejeete<l  from  the  stomach,  and  every 
meelumical  interference  in  the  utcnis,  introduction  of  the 
hand,  etc.,  contraindicated  on  account  of  the  great  irritabili- 
ty. 7.  Electricity  does  not  exclude  tlie  simnltaneons  em- 
ploynient  of  other  remedies.  In  opptwition  to  the  above- 
mentioned  authors  are  Simpson  and  Scanxoni  (jHsrlmjis  in 
eonHivjnenci'  of  an  unsuitable  methixl),  who  cuuftider  the 
eiiiiiloyment  of  electricity  in  feeble  contractions  and  uterine 
hemorrhage  useless,  thus  leaving  this  question  still  open  for 
a  final  decision. 


Bcnj.  Frank  and  (folding  Bird,  the  latter  especially,  in 
consideration  of  some  cases,  in  which  he  brought  on  an  unde- 
signed abortion,  through  the  influence  of  the  electric  current, 
in  a  supiKjsod  suppr&wio  mcnsium,  l>elieve  the  twe  of  the 
electric  current,  for  inducing  premature  artificial  lal>or,  to 
b«  especially  indicated  in  tho^e  cases  in  which  the  os  has 
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been  dilated  by  means  of  sponge-tents,  or  tliroJigh  other 
metbode. 

Dcmpsey  used  tbe  electric  current  for  this  purj»oso  in  a 
case  where  ho  desired  to  induce  premature  labor  at  tbe  eml 
of  the  seventh  month,  on  account  of  narrow  pehns.  After 
having  perforated  the  ovum,  and  waiteti  for  forty -eight  hours 
for  the  appearance  of  labor-pains,  he  used  the  current  three 
times,  for  five  minutes,  at  an  interval  of  ten  minutes,  until 
a  mild  and  transient  pain  took  place.  No  labor -pains 
ensuing,  in  spite  of  this,  he  returned,  after  half  an  hotir,  to 
the  same  method,  and  electrified  tliree  times,  with  thn  same 
intervals.  Now  r^ularly-retuming  pains  ensued,  delivery 
progressed  normally,  and  was  terminated  eight  hours  after 
the  beginning  of  the  operation. 

Berryman '  used  the  same  method  at  the  end  of  the 
eighth  month,  in  a  woman  with  narrow  pelvis.  Aft«r  having 
tried  in  vain  to  sever  the  membranes  of  the  ovum  from  the 
uterine  walls  with  the  sound,  and  having  also,  with  the  same 
result,  aft«r  two  days,  introduced  a  flexible  male  catheter, 
and  kept  it  inside  for  an  hour,  ho  resorted,  after  five  days, 
to  the  induction  current.  Contractions  of  the  womb  im- 
me<liiiteJy  followed,  producing  the  easy  delivery  of  a  lire 
child. 

Concerning  the  method  itself,  one  conductor  is  nsnally 
applied  to  the  sacral  region  or  the  ftindus  uteri,  while  the 
other,  fumifihed  with  a  vaginal  conductor,*  is  introduced, 
tlirough  the  vagina,  to  the  os.  Barnes  advises,  instead,  to 
apply  a  conductor  to  either  side  of  the  lower  abdominal  po- 
gion.  According  to  the  experiments  of  Mackenzie,"  the  ac- 
tion  of  the  current  on  the  uterine  fibres  would  ensue  soonest 
by  passing  the  current  &om  an  upper  segment  of  the  spinal 


'  Otlruunn  Id  EOectiog  Premature  Labor.  Edmburgfa  Ued.  Joar.  1661. 
December. 

*  See  tbe  cngnTing  in  tbe  Nene  Zeittmg  filr  Gcburtakuiule,  Bd.  zxL,  Heft  UL, 
Teble  1,  Figure  8. 
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oolnran  transvereelj  through  the  nteruB,  As  the  writings  of 
the  different  authors  vary  from  each  other,  it  will  be  necessa- 
ry' to  decide  through  an  experiment  in  everj-  individnnl  case, 
and  it  will  be  best,  after  having  moistened  the  abdominal 
walls  thoroughly,  to  pass  a  strong  current  of  the  induction 
apparatus  from  the  fundus  uteri  to  the  region  over  the  sym- 
physis. 


Lately  electricity  has  been  very  favorably  employed  for  flie 
resuscitation  of  new-born  children,  apparently  dead.  Upon 
the  recommendation  of  Ilufeland,  Struve,  Marshall  Hall, 
and  Underwood,  Gottbold  Scholz '  first  made  more  extensive 
experiments  with  electricity,  and  ascertained,  as  the  result, 
that  no  other  agency  was  able  to  revive  the  extinguishing 
Bpark  of  life  as  rapidly  and  safely  as  the  cautiously-used  elec- 
tric current.  Schok's  method  consisted  in  placing  one  con- 
ductor on  the  neck  and  the  other  on  the  place  of  insertion 
of  the  diaphragm,  or  the  apex  of  the  heart.  The  same  re- 
sult may  be  obtained,  in  a  more  simple  and  suitable  manner, 
through  the  faradization  of  the  phrenic  nerves  (see  page  429). 
Pemice'  used  this  method  in  five  cases  of  apparent  death,  of 
which  two  fajled,  but  three  resulted  perfectly  satisfactorily, 
inasmuch  as  respiration  was  established  and  life  continued. 
The  following  is  the  first  of  Pemice's  cases : 
After  regular  labor-pains  had  taken  place  till  six  p.  u., 
dilating  tlie  os  till  eight  p.  m.,  to  the  size  of  a  silver  dollar, 
the  water  escaped.  After  a  short  pause,  powerful  contrac- 
tions propelled  the  head  to  the  floor  of  tlie  pehas^  but  were 
tumble,  for  five  hours,  to  overcome  the  resistance  offered  to 
the  w)rt  parts,  by  reason  of  the  large  size  of  the  head.  On 
account  of  the  decrease  of  the  frequency  of  the  fo>tal  pulse, 
the  forceps  was  applied,  at  half-past  one  a.  k.,  and  the  head 

I  Brmcrkangen  fiber  die  Einthellaug   de«  SeheinUxU  dor  Vtugeboram, 
OauuburgV  Z<'iUohrift;,  B<l.  li.,  |«fi:««  18-86, 

*  tiri'iri waldor  Mcdkluiscbc  B«itnege,  Bd.  U.,  f»gt  \,  tl  mj. 
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delivered.  The  child,  weighing  nearly  nine  pounds,  was  ap- 
parently perfectly  dead,  relaxed,  the  body  pale,  with  the  ex- 
ception of  the  brow  and  the  vertex,  which  latter  waa  covered 
by  a  considerable  swelling.  No  palpitation  of  the  cord  was 
felt ;  the  sounds  of  the  heart  feeble  and  rare ;  cutAneous  irri- 
tation gave  no  result  whatever.  The  induction  apparatus 
was  then  applied.  After  several  attempts,  he  succeeded  in 
striking  the  phrenic  nerve  on  both  sides,  and  in  causing  a 
contraction  of  the  diaphragm ;  a  second  contraction  was 
effected  after  about  two  minutes.  The  child  was  then  placed 
in  a  warm  bath,  and  faradization  repeated  aft«r  a  few  min- 
utes. After  the  current  was  applied  ten  times — consequently 
in  about  from  one-half  to  three-fourths  of  an  hour — the  first 
independent  inspiratory  motion  ensued,  which  was  repeated 
after  a  short  time.  Irritation  of  the  skin  now  proved  bene- 
ficial, and  was  employed  till  the  complete  revival. 


The  employment  of  electricity  has  also  met  with  some 
success  in  gynecology.  Thus,  for  instance,  a  case  is  reported 
by  B.  Dempsey,  from  the  ])ractice  of  Tyler  Smith,  in  wliich 
a  uterine  polypus,  the  pedicle  of  which  could  by  no  means 
be  reached  by  the  operator,  was,  in  consequence  of  the  con- 
tractions in<luce(l  by  the  electric  current,  expelled  sufficiently 
to  make  it  easily  accessible  to  the  ligature,  which  done,  the 
polypus  was  removed  without  difficulty. 

Another  case  was  that  of  a  woman  of  forty-two  years  of 
age,  who  had  aborted  three  times,  and  borne  eight  children. 
The  menses  had  again  ceased  for  six  months.  At  first  occa- 
sionally, and  in  the  later  periods  continually,  a  bloody  flow 
took  place  from  the  vagina.  For  two  months  the  patient 
experienced  a  severe  burning  pain  in  the  abdomen;  in  the 
la-it  week  anasarca  of  the  legs  renderetl  her  condition  very 
deplorable.  An  increased  bleeding  surpervening,  it  was  re- 
solved to  immediately  induce  delivery.     The  examination 
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proved  the  preBenoe  of  a  tumor,  resembling  the  pregnant 
titerus,  situated  more  in  the  right  Bide,  and  extending  to 
the  unvcl,  being  firm  and  elastic,  and  tender  on  prt's^ure. 
Neither  plaeeutid  murmur  nor  fijetal  pulse  could  be  heard. 
The  oe  was  open  to  the  extent  of  a  shilling,  the  breasts  were 
relaxed.  Consequently,  the  diagnoeis  was — >i  dead  fifituB,  or 
«  dlseaeed  ovum.  After  the  application  of  the  electric  cur- 
rent, a  number  of  hydatids  were  evaciiated,  followed  aoou 
afterward,  and  also  the  next  day,  by  a  still  lai;ger  quan- 
tity. 

Finally,  the  electric  current  has  been  used  especially  by 
tlje  French  physicians  Beuvain,  Fano,  Tripier,  Beau,  and 
others,  for  the  removal  of  chronic  swellings  of  the  uterus,  and 
it(t  subsetpient  des*cent  and  dislocation — obeervations  wortJjy 
to  be  investigated,  in  consideration  of  the  evils  so  frequently 
following  the  use  of  the  souiid,  and  other  means  usually  em- 
ployed against  flexions.  Thus,  Fano '  reports  the  following 
case: 

Mre.  K.,  aged  twenty-nine  years,  mother  of  several 
children,  experienced,  for  eight  montlis,  a  feeling  of  heari- 
nees  in  the  abdomen,  pains  in  tlic  right  inguinal  region,  and 
numbness  in  the  right  leg.  She  also  Buffered  from  puin  in 
the  renal  region,  and  leucorrhtea,  but  had  neither  constipa- 
tion nor  dysuria.  The  examination  showed  anteflexion  of 
the  uterus.  An  electric  current  wa^  employed  for  five  min- 
ute*, by  jilacing  one  pole  on  the  hypogastrium,  the  other 
being  applied  to  the  coUum  uteri.  The  patient  felt  a  tick- 
ling scnsatidn,  and  noticed  something  rising  in  the  alxlomen; 
immediately  after  the  application,  the  anteflexion  seemed  to 
lie  diminished  and  the  pain  losiiened.  During  the  next  ap- 
plicjition,  uuuic  the  following  day,  the  patient  felt  as  if  some- 
tliing  was  moved  from  the  right  inguinal  region,  to  the 
hypogastrium ;  pain  and  leucorrlxBa  were  stronger  the  fol- 
lowing day,  liut  the  examination  made  on  the  day  aflor 
•howed  the  anteflexion  to  be  reducetL  With  thi«,  the  paiu 
■  L'Union  labd.,  1869,  page  IH. 
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and  the  numbness  of  tie  riglit  lower  extremity  disappeared, 
and  the  patient  was  permanently  relieved. 

Benvain '  obtained  a  no  less  happy  result  in  the  follow- 
ing cafie : 

Mrs.  B.,  aged  twenty-six  years,  mother  of  three  children, 
suffered,  for  four  years,  from  a  descensus  uteri,  and  chronic 
swelling,  with  ulcerations,  against  wliich  neither  local  d«plo- 
tions,  nor  emollient  injections,  nor  the  application  of  the 
caustic  for  weeks,"  were  of  any  avail.  Then,  Beuvain  directed 
a  galvanic  current,  generated  of  four  elements  of  Buusen, 
against  the  granulations  and  ulccnitions.*  After  this  pninlesa 
operation  was  repeated  five  times,  free  menstruation  took 
place  without  giving  her  any  inconvenience,  and  when  this 
had  ceased,  the  granulations  and  ulcerations  were  removed, 
and  a  clean,  healthy  surface  left  in  their  plaoe.  In  order  to 
raise  the  descended  womb,  Beuvain  then  used  the  induction 
electricity  for  four  months,  with  so  favorable  a  result  that 
the  patient  waa  able  to  walk  great  distances  without  anj 
uterine  support.  All  the  other  symptoms  of  disease  hod 
also  disappeared,  and  did  not  again  return,  as  Dr.  Beuvain 
was  afterward  informed.* 


CHAPTER  m. 


THE  USE  OF  ELECTRICITY  IN  StIBOERT. 

A  TREBLE  use  has  been  made  in  surgery  of  electricity,  by 
employing  it:  1.  For  the  purpose  of  producing  heat.  3. 
Causing  chemical  effects.     3.  As  a  means  of  stimulation. 


I.  ELEOTRiornr  fob  the  generation  of  thekkio  efpeotb. 

Although  the  thermic  action  of  the  continued  current 
has  been  known  for  a  long  time — it  being  also  known  that 

<  Annalei  de  I'^lectridti  MM.,  1860,  pag*  43. 

*  See  cbmpler  UL,  ■octioo  il. 

•  On  the  operation  for  utorina  pol/pua,  Me  page  8tl,  el  mq. 
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the  degree  of  heat  did  not  depend  on  the  number  but  on  the 
extent  of  surface  of  the  metal  plates,  and  that,  accordingly, 
only  one  single  pair,  of  very  large  surface,  was  necessary  for 
the  heating  of  metal  wires ;  that,  in  this  manner,  a  degree  of 
temperature  could  be  generated,  such  as  was  produced  by 
no  other  medium,  the  blow-pipe  excepted — yet  the  employ- 
ment of  electricity  for  surgical  purposes  made  but  slow 
progress.  It  was  Middeldorpf  who  recently  succeeded, 
through  the  improvement  of  existing  and  the  invention  of 
new  methods,  in  placing  galvano-caiisty  on  a  scientific  basis, 
and  securing  for  it  a  permanent  footing  in  surgery.  Con- 
cerning his  predecessors,  Heider,'  prompted  mainly  by 
Steinheil,  conceived,  in  1843,  the  idea  of  killing  the  nerves 
of  the  dental  pulp,  by  means  of  the  electric  heated  wire. 
He  employed  this  method  in  July,  1S45,  in  such  a  manner  afl 
to  insert  between  the  two  conducting  wires  of  a  verj'  laige 
Grove's  element,  which  could,  tkrough  a  simple  mechanism, 
be  nnited  and  separated,  a  fine  platina  wire,  bent  in  the 
fonn  of  a  loop.  lie  then  introduced  this  platina  wire  cold, 
the  circuit  being  opened  into  the  proper  dental  cjivity,  heated 
it  through  the  closing  of  the  circuit,  and  withdrew  it,  atter  a 
few  seconds,  again  cold.  Gustav  Crussel,  the  inventor  of 
electrolysis,  must  also  be  mentioned,  as  among  the  first  who 
appreciated  the  advantage  of  the  electric  cautery,  by  using, 
in  1846,  the  electric  heated  wire  for  the  removal  of  a  large 
fungus  hsematodea,  situated  in  the  frontal  and  ocular  region  ; 
and,  finally,  John  Marshall,  who,  in  November,  1850,  de- 
stroyed fistulte  in  a  similar  manner. 

By  this  method  it  was,  however,  only  possible  to  heat  a 
platina  wire,  or  a  platina  point,  and  consequently  to  act  but 
on  a  small  surface  at  the  same  time.  Dr.  Ellis*  succeeded, 
through  the  following  ingenious  method,  in  rendering  pos- 
sible the  action  on  a  lai^r  surface,  and  thus  in  contriving  a 
modut  operandi  which  he  employed  successfully  for  the 

■  Zdtaehr.  de  Wiwar  Aerue,  Maen,  1846. 

•  8w  Iht  LuMMt,  I8SS,  ToL  U.,  Xo.  uiL,  pig*  »01. 
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cantcrization  of  the  neck  of  the  titems,  in  ulcerations,  chronic 
inflamrnutions,  etc.  Taking  a  thick,  straight  silver  cjithctcr, 
he  cnt  off  the  upper  portion,  and  slit  open  the  remaining 
end,  thus  adapting  it  for  the  reception  of  a  porcelain  button. 
Two  isolated  wires  run  in  this  catheter,  connected  on  ono 
end  with  the  poles  of  a  Grove's  battery  of  four  to  five  pairm, 
and  on  the  other  end  with  a  platina  wire  wound  several 
times  around  the  porcelain  button,  and  heating  it  to  a  white 
heat.  After  introducing  a  glass  speculum,  the  poreeluin 
button  is  applied  for  a  longer  or  shorter  jw-riod  to  the  affect- 
ed part,  which  first  is  cleansed  by  means  of  a  pledget  of  lint. 
If  we  now  turn  to  the  operations  of  Middeldorpf '  in  this 
department,  we  find,  above  all,  that  they  are  due  to  the 
greatly  improved  apparatus  for  galvano-caustic  purposes,  as- 
well  on  the  80urc«  of  heat  as  on  the  instrument  used  for 
heating.  Concerning  the  source  of  heat,  Middeldorpf  cm- 
ploys  the  battery  described  and  represented  on  page  101. 
For  cauterization  itself,  he  uses  burners,  cnttitig-loop,  and 
heated  wire.  The  burners  are  usually  constructe<l  in  the  fol- 
lowing manner  :  Two  gilt  copper  wires  rmi  through  a  piece 
of  ebony,  connected  on  their  lower  ends  with  the  c<.mducting 
w^res  of  a  battery,  but  re<-eiving  on  their  upper  ends  a  thin 
piece  of  platina  of  different  shape,  according  to  the  different 
use.  One  wire  is  cut  obliquely  within  the  wooden  lmr»dle, 
springlike,  and  at  the  distance  nf  about  \"'  upward,  and  ran 
lie  connected  with  the  other  segment  by  means  of  a  slide, 
thus  closing  the  circuit.  In  the  domiM«haped  burner  the  two 
wires  protrude  3}'"  from  the  handle,  run  along  each  other 
without  being  in  actual  contact,  and  receive  in  front  the 
thin  piece  of  platina,  five  millimetres  broad.  In  the  porce- 
lain burner,  a  tliin-walled,  hollow  porcelain  cap  is  nse^l  in- 
stead of  the  thin  platina  plate,  which  is  heated  by  a  pi  .*■ 
wire  wiiund  anjund  it.  The  burners  used  for  the  destni. 
of  the  lachrymal  duct,  or  for  the  cutting  of  stricttircs,  are 

'  8m  UiiAMoTft,  dU  OclranooktuUc,  da  B«ilrag  sat  operatlrtn  ll«diei& 
Bwilou,  18S4, 
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innUght  or  bent,  and  covereil  at  their  point  by  a  ftinall  piece 
of  elastic  catheter  during  their  introduction  or  with<Irawal. 
In  the  palvano-caiistic  cntting-kK)p,  the  nuet  important  in- 
etrtunent,  the  wire  is  passtnl  through  well-cnnducting,  but 
isolated  tuixse,  allowing  the  protruding  end  to  become  heated; 
it  18  moved  by  awheel  in  the  tubes,  making  it  possible  to  s.hape 
the  loop  to  every  desired  size.  The  heating  wirt«  arc  made 
of  platina,  and  are  introduced  into  tumors,  or  drawn  through 
fistultp,  by  means  of  a  i>erforatetl  8t>und  or  by  needU-s. 

The  following  are  the  morbid  conditions  in  wliidi  the 
gah  ano-cau6tic  haa  been  used  by  Middeldorpf  with  extraor^ 
dinary  results:  1.  Ujemorrhages  requiring  the  deep  and 
energetic  cauterization  of  large  surfaces ;  bleeding  from 
nie<l»llary  carcinoma.  2.  Neunilgia,  when  small  and  ro- 
Btricted  portions  of  tiKsue  can  be  acted  upon  easily  and  safely 
by  means  of  this  instrument.  3.  ITlcers  on  the  neck  of  the 
uterus  difficult  to  be  approached.  4.  Carcinomatous  tumors 
when  it  is  desiretl  to  avoid  the  danger  of  bleeding.  5.  Fis- 
tnln*  which  may  be  either:  a.  Cunterized  thomughly  (lachrj- 
nial,  parntidean,  dental-vesicnlar,  recttvvaginal,  vesii-tv-vagi- 
nal,  urinary,  etc.),  or,  b.  By  cauterizing  the  surrounding  parts 
ftlonc,  <ir  with  the  opening  at  the  same  time,  thus  cim^ing  a 
cicatricial  contraction,  and  their  8ul)9equent  closiixg  (minute 
flsttilffi  of  the  parotis,  of  the  salivary  duct,  etc.),  or,  c.  By 
cutting  through  tlie  fistulfe  (intestinal,  recto-vaginal  fisttiln-). 
6,  Stritrlures  of  the  urethra  wliere.  in  the  anterior  portion 
of  the  penis,  only  the  finest  bougies  can  be  intn^duccd,  and 
re<^uiring,  at  the  same  time,  the  destruction  of  the  stricture 
callus.  7.  Polyi>i  in  general,  but  especially  if  they  are  at- 
tached, difficult  of  access,  or  entirely  inaccessible  through  the 
surgeon's  knife  (uterine,  laryngeal,  nas<>-]ihar}ngi'i«l  f>olypi, 
etc.).  8.  Petliculatetl  timiors  of  the  larynx,  protruding  froia 
the  larynx  into  the  pharynx,  having  a  sufficiently  large 
body,  aud  not  connected  with  the  glottis.  9.  Prolnpsc  of 
the  uterus,  or  the  anterior  vaginal  wall,  etc.,  when:  tlie  em- 
ployiucnl  of  the  dome-shaped  burner  narrows  penniuiently 
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the  vagina  through  inflammation,  Buppnration,  and  cicatrix 
cial  contraction. 

We  here  give  the  history  of  the  case  which  spread  moet 
extensively  the  fame  of  galvano-cansty,  and  established  it 
permanently  by  rendering  a  successful. operation  poseible  in 
a  case  in  which  no  other  operative  method  could  be  em- 
ployed. 

A  minister,  aged  forty-two  years,  heretofore  healthy, 
had  been  suffering,  for  two  years,  from  an  increasing  diffi- 
culty in  swallowing,  and  from  hoarseness.  He  occasion- 
ally, while  coughing,  threw  up  smiill  pieces  of  fle=.h,  and 
finally  he  noticed  behind  the  epiglottis  a  roundish  substance, 
which  his  physician  supposed  to  be  a  polyjius.  Middcldorpf 
examined  the  patient,  and  found  the  following :  Inspiration 
aadible,  expiration  pretty  free,  voice  absent,  swallowing 
impaired.  If  the  patient  opened  the  mouth  and  put  oat 
the  tongue,  there  was  observed  in  the  bottom  of  the  nor- 
mally-reddened pharynx  the  slightly-injected  white-yellow- 
ish epiglottis,  and  cL.ise  behind  a  pale-red  swelling  of  a  dirty, 
sulphur-yellow  appearance,  covered  by  the  shining  and  par- 
tially-excoriated mucous  membrane,  about  as  lai^  as  a  wal- 
nut, projecting  obout  3'"  over  the  deepest  portion  of  the 
middle  fissure  of  the  epiglottis,  and  approaching  the  pha- 
rynx posteriorly,  AAer  examining  the  expectorated  piece 
under  the  microscope,  the  <iiagnosis  was  "  a  carcinoma  origi- 
nating in  the  upper  laryngeal  region,  above  the  superior 
thyro-arytenoid  cartilage,  which  grew  up  to  the  superior 
aperture,  and  then  expamled  laterally."  The  prognosis  wna 
doubtful,  the  treatment  difficult.  On  May  20, 1853,  iliddel- 
dorpf  performed  the  operation  in  the  following  manner: 
The  patient  sat  on  a  chair,  leaning  with  his  head  againt^t 
the  breast  of  an  assistant ;  the  buttery  was  placed  on  a  table 
behind,  held  in  readiness  by  the  assistant,  to  be  closed  any 
moment.  The  platina-loop,  being  about  one  and  a  half  inch 
in  diameter,  had  a  circumference  of  about  a  silver  dollar. 
The  handle  of  the  instrument  being  seized  with  the  left  han<l, 
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and  the  iudex  and  middle  fingers  of  the  right  parsed  through 
the  loop,  and  separated  from  eacL  other  &&  far  as  posi^iible,  an 
attempt  was  made  to  pass  the  loop,  with  a  rapid  movement, 
over  the  polypiia.  With  a  violent  retching  and  involuntary 
closing  of  the  jaws^  the  polypoa  and  larynx  receded  three 
times,  necesBitating  the  prompt  withdrawal  of  the  hand. 
Finally,  the  tongiui.  and  with  it  the  larynx,  were  fixtnl  with 
Mnacnx's  hooked  forceps,  tJie  canula  passed  down  between 
the  t*welliiip  and  the  larviix — the  retching  etill  CDntiiinitig — 
the  loop  adjusted,  tightened,  and  the  Uattery  closed,  and,  after 
a  few  turns  of  the  wheel,  the  tnmor  (weighing  140  gr,,  44 
millim.  broad,  20  millim.  thick,  and  21  milliin.  high)  was 
Bererc*^!,  and  lying  loose  in  the  throat,  pcnnitting  its  removal 
with  the  finger.  The  wire  was  broken;  The  operation  caused 
scarcely  any  pain  ;  ice-water  was  administered  and  easily 
swallowed,  respiration  was  free  and  inaudible,  the  voice  loud 
and  |)erceptible,  although  a  little  hoarse.  The  examina- 
tion  with  the  finger  showed  the  pedicle  to  have  been  cut  off 
smoothly,  on  a  level  with  the  walls  of  the  larynx,  withont 
injuring  the  epiglottis. 

Concerning  the  employment  of  the  galvano-caustic 
metlio<l  in  preference  to  the  knife,  the  following  are  the 
advantages  of  the  former ;  1.  The  condition  of  the  pa- 
tient is  never  rendered  dangerous  by  its  use.  9.  It  Is  bnt 
slightly  painfid  daring  and  after  the  operation.  3.  In  no 
caw  is  the  ojwnition  followed  l>y  luemorrhage,  as  all  the 
veesels  supplying  the  tumor  are  swiftly  and  effectively  de- 
•troyed.  4.  Tlie  method  can  often  be  employed  u.-»efnlly  on 
parte  which  are  not  accc^sible  to  the  knife  of  the  surgeon 
on  account  of  their  position  and  extension ;  a  wire  can  be 
introduced  into  tlie  nose,  pharynx,  oesophagus,  larynx,  etc. 
5.  It  frequently  jireservcs  part*  which  would  have  to  be  re- 
moved in  operating  with  the  knife.  6.  It  is  especially  vain- 
able  in  those  oases  where  the  cauterization  of  the  woond  is 
indicated  after  the  operation. 

The  electric  cautery  offers  the  following  advantages  for 
so 
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the  hot  iron,  the  rival  of  which  electricity  also  become*  in 
the  al)Ove-meutioned  manner:  1.  It  does  not  frighten  the 
patient  with  any  preliminary  preparations.  2.  Tlie  su<'e«?» 
is  surer,  because  the  wire  is  not  boated  till  applied  to  the 
place  to  be  operated  upon,  thus  preventing  a  loss  of  tempera- 
ture through  pre\'ioa9  cooling.  3.  The  patient  is  protected 
against  any  injury  by  either  its  introduction  or  Mritlidrawal. 
4.  Afl  the  heat  is  generated  only  at  the  point  of  union  of 
both  electrodes,  it  is  poesilile  to  introdnco  the  electric  cau- 
tery into  deep  cavities,  without  affecting  any  surrounding 
tissue,  which  can  hardly  be  avoided  with  the  common  hot 
iron.  5.  The  platiua  point  being  very  small,  the  loss  of 
substance,  and  accordingly  the  subsequent  cicatrix,  is  like- 
wise comparatively  small. 

As  disadvantages  of  the  galvano-cautery,  Middeldorpf 
mentions :  1.  Tlie  cost  of  the  apparatus.  2.  The  easy  melt- 
ing of  the  wire,  unless  it  lies  on  soil  parts  along  its  whole 
extent.  8.  The  breaking  of  the  wire  during  the  cutting,  as 
well  as  its  crossing,  thus  preventing  the  heating  above  the 
crossing-place ;  the  last-mentioned  facts,  however,  can  ea-ily 
be  avoided  with  proper  attention  and  skill. 

Since  the  publication  of  Middeldorpf 's  works,  iidiv  .  -.  jm-- 
riments  have  been  made  with  the  galvano-cautery,  t..-j"i  i.illy 
in  Vienna  and  Paris.  Zsigmondi'  is  prominent  in  having 
made  a  large  series  of  galvano-caustic  operations,  which  Wi\ 
him  to  the  following  conclusions :  This  method  of  of>eration 
is  of  practical  value :  1.  On  account  of  its  huemostatic  action 
on  one  side  in  parenchymatous  hremorrhage,  and  bleeding 
in  places  difficult  of  approach ;  on  the  other  side,  in  patients 
of  a  luemorrhagic  or  anaemic  condition,  where  every  Iocs  of 
blood  must  be  avoided.  2.  Tlirongh  the  use  of  its  oaostio 
effect  for  the  destruction  of  organic  formations,  especially 
wliere  an  energetic  action  is  required  in  small  and  deep> 

I  Die  gulvanocauatische  OpenitiaiMme(hod«  nich  eigenen  Erf&hnmgen  du4 
mil  bMODdCTer  Riicksicht  auf  "  MiddeldorpfiKbe  O&tTuiooaiutia."  Wiener 
Med.  Woohenscbrift,  1658  and  1869. 
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lying  points.  3.  Throngb  the  eniplojineTit  of  its  ligature- 
like  action  in  inanj  operations  for  the  removal  of  polj-pi,  es- 
pecially in  8ucli  cases  allowing  heretofore  only  ligation  on  ac- 
count of  want  of  space,  a  high  place  of  insertion,  ur  for  other 
reasons.  The  last-mentioned  effect  has  especially  given  a 
j>crmanent  place  to  the  use  of  the  galvano-cauter}*  in  surgery, 
.^'henever  a  polypus  is  situated  in  the  pharynx,  posterior 
'nares,  larynx,  and  oesophagus,  in  which  the  electrically  heated 
wire  insnres  the  patient  against  bleeding,  removes  the  danger 
of  suffocation,  in  consoqnence  of  the  tumefaction  of  the  poly- 
pus, and  renders  unnecessary,  in  some  cases,  the  opening  of 
the  respiratory  tract.  Thus,  among  others,  Neumann  and 
Sctneleder '  operated  with  the  galvanic  cautery  on  a  tumor 
the  size  of  a  hen's  egg,  arising  from  the  base  of  the  skull ; 
for  the  removal  of  uterine  polypi  and  other  gynecological 
operations,  this  method  has  been  recommended  by  Braon* 
and  Von  Gruenewald.' 

If  the  galvanic  cautery  has  not  been,  on  the  whole,  em- 
ployed as  eJrtensively  as  could  be  expected  after  its  intnxlnc- 
tion  into  the  profession,  the  fault  lies  in  part  in  the  costliness 
of  the  necessary  apparatus,  in  the  technic  difficidties  of 
management  requiring  a  careful  course  of  preparation,  and, 
finally,  in  its  deficiency  preventing  us  from  keeping  the  wire 
every  moment  at  a  temperature  necessary  to  avoid  its  melt- 
ing or  breaking.  The  first-mentioned  evil  is  remedied  by 
the  very  cheap  ajiparatus  of  Stoehrer  (see  page  102) ;  the  latter 
Becms  to  bo  avoided  by  the  use  of  Fromhold's  galvano-caostio 
apparatiu.* 

n.  KLBCTRicnr  fob  oausimo  onaaoAL  Mwwwn. 

The  chemical  action  of  electricity,  nsed  in  surgery,  de- 
pends on  the  property  which  the  currents  possess  of  decom- 

'  Wiener  Med.  WochenMbrin,  N'o.  a7,  1660. 

•  Wiener  Medicinsl-Hallr^  u.,  .Vo.  49.     18At. 
■  P«ter«burg«r  Med.  Z«!taDg,  L,  pa^  I-IS  and  59-<S.  I  Ml. 

*  See  Slectrutbertple  tod  C.  Frombold,  1880,  page  117,  «<  ••;. 
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posing  organic  liquids  (see  page  2fl),  iiiiJ  wliicli,  «8  well  a* 
tl«  thermic  effect,  is  produced  especiallj?  by  the  constant  cur- 
rent. Tlie  themiic  and  chemical  effects  differ,  however,  fron» 
each  other,  in  obtaining  the  former  throngli  large  plate  ele- 
ments, and  the  latter  through  a  large  nutnl)er  of  sniall  ele- 
ments. If  two  needles,  connected  witli  the  poles  of  a  battery 
of  the  last-named  kind,  are  introduced  into  a  Motxl-vessel,  or 
into  a  tumor  filled  with  a  liquid,  a  decompogition  of  the  con- 
tents takes  place,  albmnen,  fibrin,  acids,  etc.,  collectiiig  at 
the  -|-  pole,  and  watery  extracts,  alkaline  bases,  iron,  coloring- 
matter,  going  to  the —  pole  (see  page  89).  Then  both  poles, 
as  ascertained  by  Crussel,  in  1839,  through  experiments,  pre- 
sented a  perfectly  different  appearance,  for  if  he  introduced 
the  conducting  wires  in  opposite  directions  into  the  white  of 
a  freah  egg,  there  were,  in  a  short  time,  fonnetl  at  the  posi- 
tive pole  flakes,  which  enlarged  and  tluckeiied  more  and 
more,  and  were  attached,  with  a  certain  degree  of  toughness, 
to  the  point  of  the  wire,  causing  a  regular  process  of  con- 
solidation, while  at  the  negative  polo  the  albumen  becanie 
thin,  lijsing  its  peculiar  viscid  quality  in  the  vicinity  of  the 
point  of  the  conductor,  thns  inducing  a  process  of  liquefac- 
tion. The  same  chemical  process  may  be  effecle«l,  in  a  more 
precise  manner,  by  introducing  but  one  pole  into  the  liquid, 
and  closing  the  circjiit  by  placing  the  other  pole  on  the  sur- 
face of  the  iKtdy,  when  different  indications  may  l)e  fulfilled, 
according  to  the  introduction  of  the  positive  or  negjitivc 
pole.  On  these  effects  are  based  the  methods  employed  for 
the  cure  of  varices  and  aneurisms  by  galvano-puncture,  aa 
well  as  the  electrol\'tic  treatment  of  some  tumora,  etc. 


A.  Gal/vano-pimctwre  in  Varieet  and  Anmmtm*. 

Tlie  treatment  of  varices  and  aneurisms  through  the  eleo- 
tric  current,  by  needles  introduced  into  the  interior  of  the 
vessels,  is  not  new.  Scudamoro  first  directed  the  attention 
of  the  profession  to  the  faculty  of  the  continued  current  of 
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oan&ing  a  rapid  coagnlation  of  the  blood.  Qa^rard,  1831, 
Pravaz,  and  Leroi  d'Etiolles,  deduced  from  it  the  possibility 
of  n  coagrulation  of  the  blood  in  aneurisrnatic  sacs.  Petr^ 
quin,  of  Lyons,  obtained,  in  1846,  the  first  favorable  resnlt 
in  aneurisms ;  Bertani  and  Milaui,  in  184T,  in  raricee. 

Concerning  the  method  itself,  a  bandage  or  tonrni(jnet 
was  generally  placed  around  the  limb  to  be  operated  on,  for 
the  purpose  of  diminishing  the  supply  of  blood,  and  then 
two  straight  needles,  one  to  two  inches  long,  one  from  alwve 
ilownward,  the  other  from  below  upward,  were  elowiy  intro- 
duced into  the  enhirgement  of  the  vessel  in  such  a  manner  as 
to  separate  their  points  a  few  lines  from  each  other.  "Wliich 
done,  the  conducting  wires  of  a  Yoltaic  pile  (consisting  of 
thirty  to  sixty  pairs  of  plates,  if  an  aneurism,  and  of  from 
twenty  to  thirty  pairs,  if  a  varix  was  to  be  operated  upon) 
were  attached  to  the  heads  of  the  needles,  which  were  fur- 
nished with  flat  rings,  and  turned  from  each  other;  the  nee- 
dles lieing  kept  in  this  position  for  from  ten  to  twenty  min- 
utes. Ciniselli  and  Petr^uin  believerl  the  a]>]>licntion  of  the 
toilmiqnet  to  be  useless  and  harmful.  Petr^^uin  frequently 
changed  the  direction  of  tbe  needles,  in  order  to  obtain  a 
nucleus  of  fibriform  coagnla,  aronnd  which  the  coagulation 
could  then  take  phu'C  faster  and  he  completely  finishcil  in 
fnjm  ten  to  twenty  minutes. 

By  using  this  method,  the  operation  was  successful  in 
some  cjistw,  roiuaiiiing  in  others  without  ii  result.  In  rare 
cases  coagulation  of  the  blood  followed  immediately  after 
the  operation,  but  usually  not  till  after  several  days.  Tlius 
it  hai>j>ened  that  some,  seeing  that  iwugnlation  did  not 
ensue  till  after  some  hours  or  days,  tliought  this  proceas 
t4)  be  a  consequence  of  an  infliimmntion  of  the  vascular 
wallft,  from  the  introduction  of  foreign  Inxlics.  In  fojir  in- 
dividuals, for  instance,  on  whom  Schnh'  o[>erated  thirteen 
tim<»  for  varicose  veinn,  a  cure  did  not  take  place  till  several 
days  had  passed — wliile  others  considered  it  a  clieniical  effect 
■  ZelUcbr.  dor  k.  k.  0«Mll»cluft  dor  Aerate  tu  Vnea,  Jane,  ISM. 
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caused  by  the  action  of  the  electric  current  on  the  blood, 
eeiKsciall}'  because  they  found  that,  if  the  needle  connected 
with  the  negati%"e  polo  is  withdrawn  after  tlie  o[>eration, 
bleodijig  folio wa,  explained  by  the  separation  of  the  *erum 
or  the  salta  at  the  negative  pole,  while  the  withdrawal  of  the 
other  needle,  around  whicli  fibrin,  albuHien,  etc.,  are  depos- 
ited, causes  no  bleeding,  or  but  a  very  slight  loss  of  blood.'  It 
is  only  recently  that  the  o-xertions  of  Baumgarten  and  Wert- 
heimer'  have  made  it  possible  to  solve  these  doubts,  and  pbtoe 
the  method  of  operating  on  a  sure  basis.  For  the  numerona 
experiments  made  by  them  on  animals  invariably  gave  the 
following  results :  1.  If  tlie  needle  cijunectetl  with  the  nega- 
tive pole  was  introduced  alone  into  the  blood-vessel,  wliilc  the 
other  needle  was  applied  to  the  eurrounding  parts,  no  coagu- 
lation took  place.  2.  The  introduction  of  both  poles  pro- 
duced a  slow,  rather  weak,  and  rarely  perfect  coagulation. 
3.  The  introduction  of  the  p<>(*itive  pole  alone,  with  tlm  aj>- 
plication  of  the  negative  j)ole  to  the  neighbfiring  parts,  always 
brought  about  a  rapid  and  complete  coagulation. 

Malgaigne  gave  to  the  o.\^)erimenters  an  opportunity  to 
try  the  method  on  the  human  subject.  The  case  furnished 
was  tliat  of  a  yomig  girl,  whi»  for  wmie  time  liad  bi  ■  "  t- 

iiig  from  a  varicose  degeneration  of  the  large  and  mi  ;s 

of  one  upper  extremity  up  to  the  acromion,  whence  the  evil 
seemed  to  spread  over  the  trunk.  The  volume  of  the  Hnib 
had  increased  to  twice  its  normal  size.  As  a  predii^poeing 
cause,  only  an  extraordinary  tliinness  of  the  venous  mem- 
branes could  be  considered.  In  this  case,  where  the  jiatient 
had  either  to  be  left  to  her  fate  or  her  life  placed  in  jeoj»ardy 
through  the  cauterization  or  ligation  of  so  many  veins,  eleo- 
tro-j)uiicture,  made  as  described  sub.  3,  gave  some  very  re- 
markable results.     Baumgarten  and  Wertheimor  introduced 


'  See  Rappoiio  dellR  rommiuione  che  a  fatto  ^  (perimeoto  rail'  ileetra> 
pnootura,  etc.,  Annal.  univers.,  Jan.,  1847,  p«g*  919. 

*  Ceber  Galrtnopunctar  bol  Aneurysmcu  and  Variocn.  Gaz.  do*  HApiUaz, 
issa,  No.  72. 
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in  tliTco  sittings,  at  an  interval  of  two  to  three  days  each  time, 
al>uiU  ten  needles  into  tbe  most  extended  veins,  placed  a  con- 
ductor, connected  with  the  negative  pole,  into  the  hand  of 
the  patient,  at  the  same  time  connecting  all  the  needles  with 
the  positive  p<.>le.  The  operation  caused  but  little  pain. 
After  a  few  niinntes  the  needier  were  removed,  when,  in 
place  of  tlie  dilated  veins,  full,  resistant  cords  were  felt,  a 
sure  sign  of  complete  coajjulation.  After  a  month,  the 
greater  jwrtion  of  the  veins  was  obliterated  and  the  volume 
of  the  limb  considerably  reduced ;  only  then  those  veins, 
heretofore  of  normal  size,  began  to  dilate  a  little,  which  cir- 
cumstance can  exercise  no  influence  on  our  opinion  of  thia 
modu«  oj>€ran<Ii.  Thus  galvano-punctnre  appears  to  offer  a 
sure  method  for  the  successful  treatment  of  aneurisms  and 
varices,  and  also  appears  to  avoid  the  danger  of  phlebitis 
following  the  methods  formerly  employe<l. 

The  following  is,  according  to  Stt-inlin,'  the  chenucal  pro- 
cess enfioing  in  this  method :  The  salts  in  the  serum  of  the 
Mood  maintaining  the  albumen,  fibrin,  and  casein  in  solution 
favor  the  coagulation  of  these  substances  on  account  of  their 
decomposition  through  the  electric  corrent.  Tlie  acids  formed 
in  conte<inc!ice  of  this  decomposition  go  to  the  positive  pole, 
and  these  form,  with  tlic  metal  of  the  pole — needles — metallic 
salts,  which  precipitate  the  albumen,  etc.,  thus  causing  a  firm 
coagulation  at  the  positive  p<ile.  Conse<jticntly  the  metal  of 
which  the  needles  consist  has  a  cvmsidenibio  influence  on 
the  rapidity  with  whicli  coagulation  of  the  blood  takes  j)lace. 
If  the  needle  attached  to  the  positive  j>ole  is  ma<lc  of  platina, 
coagulation  occurs  slowly  ;  if  the  platina  needle  is  furnished 
with  an  iron  point,  this  process  ensues  more  rapidly,  and 
more  rapidly  still  if  a  zinc  needle,  or,  on  account  of  its  brittle- 
neas,  a  steel  needle,  covered  with  rinc,  a  introduced.  For 
this  reason  Steinlin  recommends  for  his  operation  thu  use  of 
the  last-mentioned  kind  of  neeille,  which  is  to  be  ooanect«d 


'  GilvtDopiinctar  bei  TuricoaiUtcn  anil  AncutTtmen. 
Ce««iUclun  der  AcMte  (u  Wlan,  18U,  Heft  ir. 


ZeilM^hr.  der  k.  k. 
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with  the  positive  pole  of  the  pile,  while  the  negative  pole  U,  by 
means  of  a  platina  plate,  or  a  sponge  moiBtened  with  a  eola- 
tion of  salt,  placed  near  by  on  the  skin,  the  condncting  power 
of  which  ifl  improved  by  a  dilute  acid  or  a  solution  of  salt. 

I  was  fortunate  enough  to  cure  permanently,  through 
galvano-puncture,  the  case  of  iinenrism  described  below,  but 
must  also  remark  that  the  final  favorable  result  is  perhaja 
not  to  be  ascribed  to  galvano-puncturo  exclusively,  inasmuch 
as  digital  ctimpressiou  was  also  employed. 

Cask  110. — Mr.  R.,  a  druggist  of  Herrnhut,  agcl  hit  v- 
two  years,  noticed  for  the  first  time,  al>out  twelve  yearr^  ago, 
tliat  the  left  knee  was  always  warmer  than  the  right,  and 
that,  at  tlie  same  time,  there  existed  also  a  small  swelling 
in  the  middle  of  the  knee-pan.  About  ten  years  later  he 
struck  the  left  knee  very  violently  against  a  bard,  angular 
substance,  causing  great  pain  and  swelling  of  the  joint. 
Through  rest  and  the  use  of  lead-water  applications,  the 
symptoms  of  irritation  disappeared  within  eight  days,  the 
swelling  being  also  diminished,  but  since  that  time  pulsa- 
tion was  plainly  perceived  on  either  side  of  the  patella,  to 
which  symptom  the  patient  did  not,  however,  pay  much  at- 
tention, causing  him,  nevertheless,  to  cover  the  knee  with  a 
compressing  india-rubber  bandage.  In  spite  of  tlus,  the 
swelling  gradually  increased  ujitil,  in  the  last  years,  pulsa- 
tion could  also  lie  jdainly  felt  in  several  filiated  arteries  in 
the  vicinity  of  the  patella — a  group  of  symptoms  causing 
the  patient  to  go  to  Berlin  for  the  purpose  of  consulting 
Dr.  Wilms.  He  recommended  the  emplojnnent  of  galvano- 
puncture  for  the  obliteration  of  the  aneurism,  which  here 
undoubtedly  existed,  and  sent  the  patient  to  my  office,  June 
29,  1855.  I  found  the  following  symptoms:  The  tumor 
wa«  covered  by  skin  of  normal  color,  and  easily  moved ;  it 
covered  the  knee-pan  to  three-quarters  of  its  extent,  and 
tlience  extended  partially  to  both  sides,  especially  to  the 
inner  side,  ami  partially  upward,  into  the  muscular  tissue  of 
the  quadriceps  femoris.     Pulsation  could  not  only  be  felt  ou 
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different  points  of  the  patella,  but  was  also  visible  to  the 
eye ;  the  temperature  was  also  considerably  iiicreaseil. 

The  operation  was  made  for  the  first  time  on  the  30th  of 
June,  1S05,  by  introducing  as  deeply  as  possible  three  needlee, 
connected  with  the  positive  pole  of  Remakes  zinc-carbon  bat- 
tery, into  the  most  prominently-pulsating  places  of  the  tumor, 
while  the  negative  conductor,  covered  with  flannel  and  linen, 
measuring  one  and  a  half  inches  in  diameter,  rested  on  the 
thigh  above.  After  the  needles  were  kept  in  this  position 
for  half  an  hour,  the  current  having  the  strength  of  twenty 
elements,  they  could  only  with  a  certain  degree  of  force  be 
extracted  from  the  firm  coaguluni.  No  bleeding  followed, 
nor  was  there  any  pain  felt  during  the  operation,  a  slight 
burning  at  the  zinc  pole  excepted.'  Ui)on  Dr.  Pirogoff's  re- 
quest, who  wag  present  at  the  operation,  this,  as  well  as  the 
next  three  operations,  was  followed  by  a  digital  compres.sion 
of  the  femoral  artery  at  the  beginning  of  the  lower  third  of 
the  thigh,  made  for  twenty-four  hours  alternately  by  three 
attendants.  The  galvano-puncture  was  rej>eated  on  the  6th, 
15th,  21st,  and  29th  of  July,  with  the  difference  that  the 
numl)er  of  needles  introduced  on  July  6th  was  three ;  on  the 
15th  and  21st,  ten  ;  on  the  29th,  five ;  they  always  remaining 
in  the  vessel  for  half  an  hour.  It  was  found  that  coagulation 
was  loss  firm  if  ten  needles  acted  simultaneously ;  at  least. 


■  According  to  FVorohoM  ('.  e.,  page  110),  the  galranio  coirmt  must  be  of 
it  itreogth  lo  form.  Id  otie  iDmut«,  k  coa^oin  of  the  ilxe  of  a  bean,  at 
di*  poaitire  pole,  if  tested  witii  albumeo  taken  from  a  freah  egg  ami  placed  in 
a  uai«r,  and,  botidca,  to  catue  a  dcfiatjoa  of  85"  of  the  magtietic  Q«edle.  B» 
alito  adritM  to  connect  each  time  bnt  one  ncoUe  with  the  poaitiTe  condactor, 
allnnine  the  galvanic  current  alira;^  to  act  for  two  minutes,  and  continuing  tfao 
Hme  method  with  each  snoocaaiTe  needle.  I  prefer  the  method  employed  bj 
ma  of  allowing  the  tntrreot  to  act  oootinuall;  at  the  lame  time  on  a  larger 
number  of  needles  (which,  howerer,  ought  not  to  exceed  fire  or  tii  in  nomber), 
for  the  reaaoo  that  I  hate  ncrer,  under  these  olnmmstances,  obaerred  the 
•liglitMt  hiemling  follow  the  remoral  nf  the  needles  (the  same  happened  also 
ill  aniitlH<r  va«e  of  anenrium  on  the  rolar  turfkoe  of  the  hand,  the  final  remit 
of  whivh  1  regnrt  to  bo  unable  to  report),  while  Fromhold  '«f"M'HH  th«  I 
ai  Dot  a  mrr  ivhult  of  bls  method. 
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after  the  operatioas  made  on  the  loth  and  21st,  the  with<lr»Mral 
of  one  or  tlie  other  needle  was  followed  bj  n  olight  blecnling, 
which  did  not  occur  in  the  first,  second,  and  fifth  operationa, 
after  the  introduction  of  a  less  number  of  needles.  The  lung 
intervals  between  the  single  applications  were  neceasory,  on 
account  of  the  patient  feeling  very  mncli  affected  after  each 
compression,  and  the  thigli  being  very  tender,  in  a  consid- 
erable extent,  to  every  touch.  The  pulsation  in  the  tumor, 
however,  became  leas  each  time,  the  coagulation  in  the  blood- 
vessels rendering,  at  the  same  time,  the  tumor  so  firm  and 
hard  that  the  introduction  of  five  needles  was  made  only 
with  some  difficulty,  on  Jidy  29th.  ^Vllen  the  patient  left 
Berlin,  August  8th,  a  very  weak  pulsation  could  be  fell  only 
at  the  upper  part  of  the  tumor,  the  volume  of  which  wm  aho 
considerably  reduced.  Concerning  the  further  course,  I  waa 
informed  that,  in  the  next  days  after  the  patient's  departure, 
an  abscess  formed  in  the  fibro-cellular  tissue,  on  the  lower 
inner  border  of  the  patella,  in  consetiuence  of  the  sapptira*- 
tiou  of  some  needle-wounds,  from  which  a  few  teaspoons  of 
bloody  j)us  were  discharged,  and  which  then  healed  within 
a  week.  Otherwise  the  patient,  in  a  letter  dated  March  27, 
1868,  expressed  his  great  satisfaction  ab<^ut  the  permanently 
ha]ipy  result  of  the  treatment,  adding,  finalh',  the  following: 
"  There  exists  but  a  moderate  swelling,  of  about  two  inches 
in  diameter,  with  a  very  weak  pulsation.  I  always  wear  an 
elastic  bandage  around  the  knee,  and  I  have  but  a  few  times 
perceived  a  sensation  of  lieat,  atYer  exerting  the  knee  con- 
siderably, while  travelling  in  the  mountains,  but  felt  no  pain 
or  other  inconvenience." 


B.  EUdrolyticaJ,  Treatment  of  Strictures,  Exudation*^ 
Tumors,  Ulcere,  etc. 

CniBsel  *  was  the  first  to  use  electrolysis  for  the  remor- 
al  of  strictures,  exudations,  ulcers,  etc    He  was  followed 

■  Die  Electro1rti«che  Hinlmeihode.    Neue  Med.^:lilr.  Zdtang,  1847,  Kflk  7. 
Had.  Zeltiiug  RasaUndf,  1847  uuil  1S48. 
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by  Willebrand,  Spencer  "WcIIb,  Ciuiselli,  etc.  Lately  this 
method  haa  been  revived  by  Scouteten  and  Tripier ' — ^by  the 
latter  especially  in  the  treatment  uf  the  obliterated  lachry- 
mal sac,  the  constricted  Eustachian  tube,  and  of  stricture  of 
the  urethra,  but  most  of  all  by  Althaiis,  of  London,"  who,  at 
the  same  time,  tried  to  generalize  this  method,  and  to  extend 
it  to  the  treatment  of  serous  exudations,  strictures,  wounds, 
and  ulcers,  and  to  ttimors,  especially  those  having  soft  con- 
tents. According  to  Althaus,  two  factors  enter  into  the  effect 
of  the  negative  polo  on  animal  tissues :  1.  The  mechanical 
effect  of  the  liberated  hydrogen,  which  can  be  seen,  under 
the  microscope,  to  rise  in  numberless  vesicles,  to  penetrate 
the  minutest  parts  of  the  tissues,  and  to  separate  their  fibres. 
2.  The  chemical  effect  of  the  free  alkalies  (potash,  soda, 
and  limo),  generating  with  the  hydrogen  at  the  negative 
pole,  and  corroding  the  parts  chemically.  For  the  opera- 
tions themselves  Althaus  used  a  battery,  consisting  of  fifteen 
elenients  of  Daniell,  for  the  introduction  into  the  tissues,  a 
nectlle  of  gold  or  gilt  steel  attached  to  the  negative  pule,  or 
various  modifications  of  the  needle  in  the  shape  of  a  fork, 
with  two,  four,  six,  eight  teeth,  or  a  dull  blade,  etc.,  whQe 
the  circuit  was  made  by  applying  to  the  skin  a  sponge,  con- 
nected with  the  positive  pole. 

In  the  following  we  shall  report  the  noticeable  results  of 
the  electrolytical  method  for  the  treatment  of  the  above- 
mentioned  diseases,  discussing  briefly,  at  the  same  tinie,  the 
other  methods  of  ele<itricity  ejnpli»yed  for  their  removal : 

1.  In  strictures  of  the  urethra,  Willebrand,  following 
Cnisficl's  example,  intro4lucod,  as  far  as  the  stricture,  a  me- 
tallic sound,  funiishod  with  an  india-rubber  covering,  from 
which  only  a  conical  silver  point  protrudetl,  connecting  it 
with  the  negative  pole  of  a  battery,  while  the  conductor  at- 

I  Arch,  g^n.,  1868,  page  18. 

*  Sm  Vorioafiee  MUtbenmig  ftber  a«iM  doetroljtlMhi  Bdiinrtlimg  dar 
G«»cbwiUst«  and  audenai  ohirargischer  KruikbelUa.  DeaUoho  KUnik,  1867, 
No*.  »*-St. 
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tached  to  the  positive  pole  was  placed  in  the  patient's  hand 
The  Bound  was  kept  in  this  position  daily  for  ten,  or,  at  most, 
twenty  minutee,  a  core  being  effected  in  eight  to  ten  daya. 
Wertheiraer  has  resumed  these  attempts,  and  Jaksch '  reports 
having  seen  the  catheter  fixed  on  the  stricture,  and  connected 
with  the  negative  pole,  glide  easily  over  the  constricted  spot 
atler  ten  minutes.  To  thi^,  authorities  in  Pari*,  for  instance 
Leroi  d'Etiolles,  have  objected,  as  the  same  result  could  be 
obtained,  without  the  use  of  electricity,  by  quietly  pressing 
on  the  stricture,  j'et  the  rapid  results  obtained  by  Tripior, 
through  the  employment  of  galvanism,  speak  against  the 
correctness  of  this  assertion.  For  Tripier  proceeded  in  the 
following  manner :  He  pressed  a  thin  metallic  olive  (made 
of  platina — gohl,  copper,  or  any  other  metal  resisting  the  ac- 
tion of  electrolysis),  connected  with  the  negative  pole,  against 
the  stricture,  moving  it  farther  against  the  constrictwl  place, 
in  proportion  to  the  destroyed  tissue,  while  the  jwsitive  pule 
was  kept  fixed  to  the  pelvis.  The  result  was  striking,  for, 
usually,  a  cure  followed  after  one  or  a  few  applications; 
whether  it  remained  permanently,  Tripier  was  miable  to  sjiy 
at  the  time  of  publishing  his  report. 

2.  If  we  now  consider  the  exudations,  we  shall  speak  in 
contradistinction  to  the  firm  rheumatic  and  gouty  artic- 
ular exudations,  the  treatment  of  which  has  been  mentioned 
on  page  439,  et  wq.,  of  the  serons  exudations,  which  have 
become  an  object  of  electrolytical  treatment,  cspeciully  in 
the  form  of  hydrocele,  or  of  dropsy  of  the  joints,  or  of  an 
accumulation  of  li<juids  in  cysts.  After  Lewis,  Travers, 
Ilack,  etc.,  had  tried  simple  acupuncture  in  the  treatment 
of  hydrocele,  Schuster'  seems  to  have  been  the  first  who, 
in  1839,  cured  hydrocele  and  similar  affections  by  means 
of  electro-pnncture,  and  delivered  a  report  on  his  method 
to  the  Academy  in   1S43.     The  method  is  distinguished 

■  Bm  Pmgc  Vtert^ahrsMhrilk  (b  die  pntet.  HcUkimd«^  1861,  Bd.  BL, 
pAge  188. 

*  Dull  Je  Tbirap.,  IRS9,  F«Trier,  Mu«,  pa^i  I7i,  SSfl. 
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before  others,  serving  tbe  aame  purpose,  through  the  aim' 
plicity,  safety,  and  slight  painfulness.  It  consists  of  two 
acnpnnctnre  needles  entering  the  swelling  at  opposite  sides 
sufficiently  deep  so  that  the  opposing  points  are  near  to 
each  other.  These  needles  are  then  connected  with  a 
Voltaic  pile  of  thirty  to  forty  elements,  the  current  being 
allowed  to  act  in  three  or  four  applications,  about  ten  min- 
ntee  each  time.  The  hydrocele  disappears  immediately ;  the 
remaining  oedema  of  the  scrotum  after  a  few  days. 

Burdel,'  Delstanche,'  Lehmann,*  Thevisaen,'  etc.,  hare 
likewise  employed  the  induced  current,  with  favorable  ro- 

BOltS. 

Burdel  reports  the  following  case : 

A  man,  fifty-three  years  of  age,  had  suffered  for  three 
years  from  a  voluminous  hydrocele  of  the  left  side,  for  the 
removal  of  which  two  insect  neetiles  were  introduced,  and 
connected  with  Breton's  rotation  apparatus.  Vermicular 
motions  ensued  in  the  scrotum,  accompanied  by  pains  ex- 
tending into  the  kidney's.  After  the  gradually-increased 
current  had  acted  for  twenty  minutes,  the  swelling  was  re- 
duced to  about  one-third  of  its  volume,  and  had  disappeared 
entirely  the  next  morning. 

At  the  end  of  a  month,  however,  it  bad  reappeared,  and 
he  was  then  electrified  for  tliree-fourths  of  an  hour;  the 
swelling  again  vanished  and  di<i  not  return — at  least,  it  had 
not  reformed  when  Burdel  published  tlus  case  (mue  months 
after  the  oi>eration). 

Lehmann's  case  was  as  follows: 

A  man,  fifty  years  of  age,  whose  right  testis  had  become 
atrophied,  in  his  early  youth,  from  a  blow,  had  a  hydrocele 
on  the  left  side,  measuring  eleven  and  a  half  inches  in  cir- 
cumference.   Lehmann  employed  Du  BoLs's  apparatus,  by 


•  Union  M«d.,  18S«,  No.  tS. 

*  Joarnal  de  Braxelles,  1839.    Juitlet. 

•  Dcuucbe  Klinik.  I»fi9,  No.  S7. 

*  Aniul.  do  r^lectriciU  XM..  IMO.  No.  4. 
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iiitrcKlucing  both  needles  into  the  tunica  ragiuHlis,  changing 
the  poles  after  ten  minutes,  and  operating  half  an  hour  In 
all.  Immediately  after  the  operation  tlie  skin  \rne  oedem*- 
tons,  the  tunica  vaginjilis  lees  tense,  and  no  disugreeable  sen- 
sation present.  The  scrotum  was  wrapped  up  in  wool,  and 
a  suspensory  bandage  apjdied,  enabling  the  patient  to  walk 
about.  In  the  evening  the  ccdema  increased  ;  the  scrum  in 
the  tunica  vaginalis,  however,  decreased.  On  the  following 
rooming  the  cedema  was  less,  and  the  liquid  in  the  serooB 
cavity  reduced  to  about  one-half ;  the  patient  took  a  ride  of 
ten  miles.  No  wdema  existed  the  next  morning,  the  liquid 
within  being  reduced  to  one-fourth.  After  four  application*, 
a  perfect  cure  took  place. 

Benedikt '  reports  several  cases  of  articular  dropsy,  cored 
by  means  of  galvanization,  either  with  or  without  the  use  of 
acnpuncture  needles. 

Josa,  a  student  of  medicine,  had  contracted  a  hydropa 
genu  et  burs.  muc.  patellse  on  both  sides,  which,  in  the  fol- 
lowing winter,  was  removed  through  the  galvanization  of 
the  joints,  and  did  not  again  return. 

Johann  Jokesch,  a  servant,  aged  thirty-fonr  years,  with 
constitntionid  pyphilis,  suffered,  fifteen  months  ngo,  from  ar- 
ticular rheumatism,  and  has  now  hydrops  genu  on  both  sides. 
Oalvnnlzation  through  the  joint  made  no  material  chang*; 
galvano-punctnre,  however,  caused  a  complete  cure  in  foar 
applications. 

These  cases  encourage,  at  any  rate,  a  more  frequent  em- 
plounent  of  galvivno-puncture  in  articular  dropsy ;  it  will 
be,  however,  more  practical  then  to  connect  all  tlie  intro- 
duced needles  with  the  negative  pole  of  the  battery,  and  to 
place  a  larger  conductor,  attached  to  the  positive  pole,  npon 
some  near  portion  of  the  skin. 

In  a<ldition  to  the  treatment  of  serous  transudations,  cleo- 

tricity  has  also  been  used,  sometimes  with  advantage,  for  the 

removal  of  the  more  plastic  exudations  within  the  come*, 

■  EUotrothenple,  1868,  page  ITT. 
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Willebrand  being  the  first  to  employ  electricity  for  this  pnr- 
pose.'  He  placed  a  fine  round  silver  button,  fumislied  with 
a  gilk-povered  handle,  and  connected  through  a  wire  with 
the  negative  pole  of  a  single  gulvnnic  element,  ujnm  the 
middle  of  the  cornea,  while  the  patient  put  a  small  plate, 
attached  to  the  positive  pole,  into  his  mouth.  Soon  a  feel- 
ing of  gtit^hing-piiin  and  of  burning  took  place  in  the  eye, 
the  conjunctiva  reddened,  an  effusion  of  tears  ensued,  but 
these  symptoms  soon  yielded  to  the  application  of  cold  water. 
The  disintegrating  process  once  l)egun,  it  proceetled  uninter- 
ruptedly, without  the  f\irther  use  of  the  apparatu*.  Will©- 
brand  has  used  this  method  in  four  cases,  of  which  two  are 
reporte<l  to  have  l»een  cured,  and  the  others  to  have  been 
improved  materially.  Von  Graefe  (see  the  report  cited  in 
the  note)  considers  these  assertions  to  be  well  founded.  For 
having,  in  cases  in  which  exudations  eristed  in  both  eyes, 
employed  electricity  on  one  side  and  tincture  of  opium  and 
lapis  infornalis  on  the  other,  seems  to  have  accomplished  his 
purpose  sooner  with  electricity. 

I  myself  presented,*  at  a  meeting  of  the  "  Gesellschaft 
fur  wuisenschaftliche  Medicin,"  April  21,  1856,  a  patient, 
Bent  to  me  by  Prof,  von  Graefe,  in  whom,  after  four  months' 
employTnent  of  the  induced  current,  a  considerable  exuda- 
tion on  the  cornea  was  resorbed  sufficiently  to  allow  the 
patient  to  recover  the  normal  length  of  vision,  while  l>efore 
he  could,  with  the  left  eye,  read  large  print  only  at  the  di*- 
tance  of  one  and  a  half  inches,  the  right  being  entirely  use- 
less. Although  exudations  in  the  cornea  are  frequently  re- 
■orbod,  in  the  conree  of  time,  without  resorting  to  irritating 
■gencieft,  yet  in  this  case  the  improvement  became  so  marked, 
from  the  first  week  of  the  ttse  of  electricity,  that  it  must  be 

'  Altbougfa  Willrbrand  tptiJu  of  loara  of  the  corDcn,  he  mouu  ctuilatioiu, 
■  mtiUkc  cxcunble  on  htp  part,  he  not  being  •  profeMloiul  mui  (mv  Silnings. 
borlcbt  d«r  (VaellKhaft  fUr  wisunMhKflliche  Medicin  rom  10.  Angiut,  If)5S,  in 
d«r  Deutschen  Klioilc,  18SS,  S'o.  39,  page  445,  or  in  der  ICeil.  Centnl-Zcitnng, 
1882,  Xo.  68. 

•  See  Med.  Centnl-Zeitung,  160«,  No.  $4. 
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ascribed  mostly  to  tlie  electric  treatinent,  a  fact  conftnned 
repeatedly  on  presenting  the  patient  at  Graefe's  clinic.  The 
metliivj  nsed  in  this  case,  which  avoided  everj'  irritation  of 
the  liighly-iriflauied  eyes,  consisted  in  placing  a  wet  s|K>ngo, 
connected  with  the  negative  conductor,  on  the  closed  eye, 
and  placing  the  moistened  positive  condnctor  in  the  patient's 
hand,  allowing  the  current  to  act  thus  daily  for  from  ten  to 
fifteen  minutes. 

3.  Concerning  the  dispersion  of  tumors,  attempts  were 
some  time  ago  repeatedly  made  to  remove,  with  the  elec- 
tric current,  infiltrations  in  lymphatic  glands,  goitre,  gan- 
glia, and  similar  swellings.  Thus  de  Haen  applied  in  vain 
the  shocks  of  an  electric  battery  to  lymphatic  tninors  situ- 
ated in  the  necks  of  two  young  girls ;  Mauduyt,  Sigaud  de 
Lafond,  and  Mass<?,  however,  obtained  better  results.  Dn- 
chenne  has  twice  removed  lymphatic  swellings  of  tlie  neck 
throngh  cutaneous  faradization.  Boulu '  used  metallic  diain, 
which  he  attached  to  two  opposite  sides  of  the  tumor,  then 
passing  through  them  the  magneto-induction  current,  by 
means  of  moistened  conductors.  In  this  manner  he  ob- 
tained a  cure  in  two  and  improvement  in  four  cases.  Of 
the  first  two  mentioned,  one  was  that  of  a  young  man, 
thirty-two  years  of  age,  affected  with  a  swelling  of  the  left 
parotis,  of  the  size  of  an  orange,  which  first  appeared  two 
years  ago,  after  an  attack  of  rheumatic  pains.  Electricity 
effected  a  complete  cure  in  two  months.  The  other  case 
was  that  of  a  young  man,  aged  seventeen  years,  who  wm 
freed,  within  three  months,  of  a  parotideal  tumor  of  the  left 
side,  of  about  the  size  of  an  egg,  which  had  existed  for  ten 
years.  Demarqnay  also'  removed,  tlirongh  galvanism,  » 
swelling  of  the  submaxillary  gland,  of  the  size  of  an  egg, 
which  had  continued,  in  spite  of  every  medical  agency,  by 

■  Du  Trkit«m«nt  de*  adtnitM  aerrioalM  p«r  r^leetriMtioD  InwHllfc  CbUm 
M«dicale,  lUftS,  Na  63. 

'  De  quclqoei  o«i  beureox  d'tppUofttlon  d«  I'Aeotrioiti.  Gu.  de*  D6p., 
I8BS,  No.  at. 
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int^odncing  two  needles  transversely  and  two  needles  ver- 
tically into  the  margin  of  the  tnmor,  and  then  connecting 
alternately  the  transversal  and  vertical  needles  with  the  pile. 
The  oi>cration  was  hardly  at  all  painful,  and  the  swelling 
disappeared  in  the  coarse  of  a  month,  after  twelve  applica- 
tions. A.  Becqnerel,'  however,  and  others,  maintain  that 
electricity  has  no  influence  whatever  on  glandular  swellings. 

I  am  able  to  oppose  this  opinion  decidedly.  I  will  now 
report  two  cases,  in  the  first  of  which  I  dispersed  an  infiltra- 
tion of  lymphatic  glands,  of  the  size  of  a  hen's  egg,  while 
in  the  second  case  I  reduced  to  a  minimum  the  greatest 
tnmor  probably  ever  treated  with  electricity. 

Cask  111. — Miss  K.,  aged  twenty-nine  years,  applied 
to  me,  November  13,  1867,  upon  the  advice  of  her  physi- 
cian. Dr.  Simonsohn,  for  the  purpose  of  getting  rid,  throngh 
electricity,  of  a  glandular  swelling,  the  size  of  a  hen's  egg, 
situated  on  the  left  side  of  the  neck.  Its  posterior  part  was 
covered  by  the  stemo-cleido-mastoid  mnscle,  wluch  was 
raised  above  the  level,  and  it  extended  upward  to  the  angle 
of  the  lower  jaw,  having  l>ecn  noticed  at  least  two  years 
previously.  It  grew  but  slowly  during  the  first  year  and 
a  half,  and  increased  rapidly  to  its  present  size  in  the  last 
six  months,  disfignring  the  patient  considerably.  During 
the  first  eight  applications  a  constant  current,  causing  a 
deviation  of  the  needle  of  25°,  was  passed  transversely 
through  the  swelling.  No  noticeable  reduction  of  the  tu- 
mor seome<l  ti>  take  place.  I  then,  by  way  of  experiment, 
tried  a  powerful  secondary  induction  current,  passing  it 
likewise  transversely  throngh  the  tnmor.  Continuing  this 
for  ten  minutes,  the  result  was  so  remarkable  that  I  re- 
sorted thereafter  to  the  same  method.  Up  to  tlie  22d  of  De- 
cember (twentieth  application),  the  swelling  was  reduced  to 
ae-third  of  its  former  size.     Since  that  time  the  decrease 

volume  wjis  much  slower,  requiring,  till  March  31,  1868, 

'  TniU  dcf  •pplicatlons  de  I'^cctriciti  i  la  Tbinpcatiquo  mid  ct  cUr.. 
PmU,  18S7,  PH*  8K- 
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forty  additional  applications,  of  the  same  duration,  to  make 
the  tumor  sufficiently  small  not  to  ]>e  perceived  by  the  eye, 
while  an  induration,  of  the  size  of  n  peach-stone,  could  still 
be  felt  by  the  finger. 

Cabe  112. — Miss  F.  P.,  aged  twenty-two  years,  strong 
and  healthy,  began  menstruating  in  her  fifteentli  year.  The 
catamenia  appeared  quite  regularly  in  the  tirst  few  yean, 
but  failed  afterward,  frequently  for  two  months  and  more. 
Having  been  attacked,  in  the  fall  of  1857,  by  rheumatic 
pains  in  her  right  shoulder,  a  swelling  appeare<l,  without  any 
known  cause,  on  the  right  side  of  her  neck,  which  was  first 
supposed  to  be  a  parotitis,  and  treated  accordingly,  by  simply 
covering  it.  It,  however,  neither  disappeared  nor  suppu- 
rated, and  at  last  it  assumed  the  size  of  a  child's  head,  and 
became  of  a  stony  firmness  within  four  weeks,  being  situated 
between  the  head  and  the  scapula.  Cataplasms,  the  internal 
and  external  administration  of  iodine,  mineral  batlu,  etc, 
were  in  vain  employed.  After  the  patient  had,  in  the  sum- 
mer of  1858,  used  forty-five  baths  in  Kreuziiach,  etc.,  »he 
was  advised  by  Drs.  von  Langenbeck  and  Riea  to  apply  to 
me,  for  the  purpose  of  trying  electricity,  as  a  laist  resort, 
every  known  remedy  having  faile<l,  and  an  operation  also 
appearing  to  be  inadmissible.  The  two  medical  gentlemen 
frequently  convinced  themselves  of  the  favorable  succeas  of 
this  treatment.  Tlie  tumor,  terminating  angularly,  filled 
the  space  between  the  lower  jaw,  the  mastoid  proce^  and 
the  inferior  semicircular  line  of  the  occipital  bone ;  thence 
extending  posteriorly  to  the  spinal  column,  which  it  dis- 
placed to  the  left  side,  ending  anteriorly  in  the  middle  of  the 
neck,  and  reaching  inferiorly  to  the  shoulder-blade,  where  lU 
limits  could  not  be  exactly  define<J.  As  a  consequence,  the 
scapula  protnided  farther  than  normally  from  the  chest,  the 
patient  being  unable  to  approach  its  upper  angle  nearer  than 
three  and  it.'?  lower  angle  nearer  than  two  and  a  half  inches 
to  the  vertebral  column.  The  swelling  not  being,  however, 
attached  to  any  bone,  was,  especially  in  ita  lower  portion. 
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of  a  stony  firmness.  The  circumferenoe  of  the  right  cervical 
half  was  about  fourteen,  that  of  the  left  six  inches.  The 
right  6temo-cleido-mB«toid  rnnscle  could  not  be  defined,  the 
tumor  overlooked  the  supraclavicular  region,  the  clavicle 
was  completely  covered,  the  head  inclined  to  the  right  con- 
tinually, making  any  motion  to  the  right  completely  impoft- 
sible.  The  expression  of  the  whole  face  appeared  to  be 
somewhat  idiotic. 

I  passed  the  induced  current  transversely  through  the  tu- 
mor for  from  one  to  one  and  a  half  hours  at  a  time,  by  means 
of  brass  plates,  covered  with  sponge.  After  having  made 
fifty-six  applications,  I  presenteil  the  patient,  at  the  end  of 
August,  1859,  to  Dr.  von  Langenltevk,  who  found  the  tumor 
reduced  one-half;  it  was  also  less  hard,  especially  at  its  up- 
per part,  those  parts  to  which  the  conductors  were  applied 
appearing  to  be  softer  after  each  application.  The  tumor 
gradually  decreased  until  it  ha<i  h»rdly  one-third  of  its  former 
volume,  after  one  hundred  and  forty-two  applications  (No- 
vember 30,  1860).  The  circumference  of  the  right  cervical 
half  was  now  only  ten  and  a  lialf  inches ;  the  stemo-cleido- 
ma«toideu8  could  now  be  perceived,  even  in  the  usual  posi- 
tion of  the  head;  the  clavicle,  the  supraclavicular,  and  aural 
region*  were  free ;  the  head  was  straight,  and  could  be  moved 
somewhat  to  the  right  side.  The  spinal  column  no  more 
bulged  to  the  left,  the  shoulder  region  was  freer.  Tlie  tumor 
had  decreased  most  in  its  antero-posterior  diameter,  less  in 
the  lateral  direction.  The  treatment  was  continued,  with 
fre<juent  interriiptions,  till  July,  1962,  two  hundred  and  sev- 
enty-three applications  having  been  made  in  alL  The  im- 
provement progressed  without  interruption,  but  it  wis  ascer- 
tained, through  carefully  measuring  the  tumor  eaeli  time, 
that  it  remaine<i  stationary  during  the  suspension  of  the 
treatment,  which  occurred  every  year  for  several  months. 
Wlien  the  treatment  was  finished,  the  transverse  diameter  of 
l)oth  sides  of  the  neck  differed  hardly  two  inches.  The  head 
could  be  turned  to  the  right  without  difficulty,  the  supra- 
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clavicalar  fossa  was  perfectly  free,  tlie  difference  of  lioth 
sides  of  the  neck  appearing  only  in  the  broad  and  not  in  the 
deep  diameter.  The  face  had  aesnmed  a  pleasanter  expre*- 
sion.  As  a  proof  of  these  facts,  I  caused  the  patient  to  be 
photographed  before  and  after  the  treatment.  The  patient 
subsequently  marrie<l,  and  became  a  happy  mother.  The 
swelling  has  remained  the  same,  but  perhaps  it  may  have 
been  diminished  a  little. 

Althaus '  has  removed,  through  electrolyticul  treatment, 
the  following  kinds  of  tumors :  1.  A  njevus  of  the  eyelid. 
2.  A  papillary  swelling  in  the  axilla.  8.  A  molluscum  of 
the  right  eyelid.  We  shall  report  briefly  the  first  two 
cases: 

1.  A  lady,  aged  twenty-eight  years,  had  a  congenita] 
nsevus,  of  the  size  of  a  pea,  on  the  right  lower  eyelid,  for 
the  removal  of  which  she  applied  to  Mr.  White  Coo]>er,  who 
introduced,  July  23d,  a  needle,  attached  to  the  negative  polo 
of  a  battery  composed  of  ten  cells,  into  the  right  half  of  the 
swelling,  while  Dr.  Althaus  closed  the  circuit  by  placing  • 
moistened  electrode  on  the  skin  of  the  neck.  The  needle 
having  been  withdrawn  after  two  minutes,  without  the  Iocs 
of  a  drop  of  blf>od,  the  right  half  of  the  nreivus  appeared  to 
have  shrunk,  while  the  left  half  was  unchanged.  On  July 
26th  the  operation  was  repeated,  with  the  same  satisfactory 
result,  on  the  left  side,  thus  removing  the  naevus  entirely. 

2.  A  lady,  twenty-seven  years  of  ago,  consulted  Dr.  Alt- 
haus, November  21,  1866,  on  account  of  a  highly-vascular 
papillary  swelling  in  the  axilla,  which  was  first  observed  in 
the  beginning  of  1865.  It  had  rapidly  increased  during  the 
last  months,  measuring  now,  in  its  broadest  portion,  one- 
third  of  an  inch  in  length  and  one-fourth  of  an  ineli  in  width. 
Dr.  Althaus  introduced  a  needle,  connected  with  fifteen  cells 
of  the  battery,  into  the  basis  of  the  swelling,  allowing  the 
current  to  act  for  three  minutes.  After  having  operated  for 
a  few  seconds,  a  remarkablo  change  tuok  place  in  the  swell- 

'  L.  «.,  page  339. 
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mg,  it  losing  its  fle8h-<?olor  and  becoming  white,  as  if  frozen. 
After  the  withdrawal  of  the  needle,  the  circulation  in  the 
tumor  had  apparently  completely  ceased.  Daring  the  openi- 
tion  slight  pain  was  felt,  afterward  none,  neither  was  there 
any  loss  of  blood.  On  November  23d  the  swelling  had  en- 
tirely withered,  appearing  like  a  thin  brown  leaf,  having 
hardly  any  connection  with  the  slcin.  For  this  reason  the 
operation  was  not  repeated.  One  week  after  the  operation, 
the  scab  fell  off,  and  after  four  weeks  neither  a  cicatrix  nor 
a  re<idening  of  the  skin,  nor  any  sign  whatever,  could  be  no- 
ticed of  the  former  tumor. 

4.  If  we  finally  direct  onr  attention  to  the  galvanic 
treatment  of  ulcers,  we  find  Crussel '  basing  his  olectrolyt- 
ical  treatment  of  ulcers  upon  the  following  observation. 
He  found  that,  by  connecting  two  metal  platee  with  the 
poles  of  a  battery,  and  placing  them  on  two  different  parts 
of  the  body,  the  plate  connccte<l  with  the  positive  pole  acted 
lite  an  acid,  that  is,  consolidating ;  while  the  other  plate, 
attached  to  the  negative  pole,  acted  like  an  alkali,  that 
is,  liquefying.  If  he  had  to  treat  a  simple  nicer,  he  covered 
it  with  a  metal  plate,  attAclie<l  to  the  positive  polo,  connect- 
ing the  negative  with  the  hand  or  foot  of  the  patient.  Soon 
a  skin  was  formed,  which  covereil  the  ulcer  for  several  days, 
when  it  fell,  leaving  tl>e  uk-er  smaller,  which  finally  healed, 
after  the  repeated  use  of  the  same  method.  If  Criijss«l  cov- 
ered a  suppurating  cancer  with  a  metal  plate  connected  with 
the  pi>6itive  conductor,  a  coagulated  layer  was  deposite<.l  upon 
its  surface,  which  remained  there  like  a  firm  scab.  After  it 
fell  off,  the  ulcer  appeared  to  be  cleaner,  more  reddened,  and 
leas  painful,  showing  a  tendency  to  heal.  In  syphilitic  ul- 
cere, electrolysis  acts  similarly  to  other  caustics,  nitr.  of 
silv.,  etc.,  with  this  difference,  however,  that  the  application 
of  caustics  causes  the  fonnation  of  a  scab,  which  does  not 
come  off  till  after  twenty-four  hours,  leaving  behind  a  wound 
wliich  requires  several  days  for  its  healing,  while  the  early 
'  S««  Xene  Med-Chirurs.  Zeitung,  I84T,  po^  SSS. 
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application  of  the  electrolytical  method  heals  the  ulcer  nao- 
ally  within  tweutj-four  hours. 

Dr.  Kyber,  physician  to  the  Marine  Hospital  in  Cron- 
Btadt,  has  thus  treated  ten  soldiers  affected  with  syphilis; 
Dr.  Rosenberger,  physician-in-chief  to  the  hospital  for  isyphi- 
litic  women  in  8t,  Petersburg,  also  treated  fifty  s^'jihilitic 
patients  in  the  same  manner.  In  forty-one  the  nlcera  healed 
entirely,  while  in  the  remaining  nine  other  means  had  to 
be  employed^  Kyber  aeserts  that  the  nse  of  galvanisiii  is 
more  suitable  in  cases  where  the  number  of  primary  ulcers 
is  not  too  large,  and  where  their  size,  situation,  and  form 
allow  the  metallic  conductors  to  touch  their  eorface  com- 
pletely. 

Spencer  Wells,'  judging  from  a  similar  observation,  cov- 
ered torpid,  waxy,  relaxed  ulcers  ^vith  the  zinc-plute  of  hifl 
galvanic  arch  (page  95),  and  found  them,  after  three  days,  to 
have  a  healthy  surface.  Deep  ulcers,  with  indolent  granu- 
lations, were  covered  by  hin»  witli  the  copper  or  silver  plate, 
after  the  removal  of  which  they  l^un  to  heal,  with  a  healthy 
granidating  process.  He  remarks  tliat,  af\er  trj-ing  the  most 
diflerent  metliods  of  treatment,  he  found  galvanism  to  be 
the  beet  agent  for  causing  a  healthy,  oven  granulation.  He 
frequently  saw  deeply-excavated  ulcers  covered  ^\nth  granU' 
lations  m  twenty-four  hours,  wliieh,  alter  forty-eight  boors, 
had  grown  to  a  level  with  the  surrounding  skin,  beginning 
to  cicatrize,  which  process  was  soon  finished  through  cold- 
water  dressings.  He  especially  mentions  oases,  occurring 
not  unfrequently  in  sailors,  where  ropes,  thrown  forcibly 
around  a  Hmlj,  tear  out  circular  pieces  of  skin,  connective 
tissue,  &scia,  and  muscles,  exposing  the  bones  of  the  ex- 
tremity aa  does  a  bum.  Even  in  these  cases,  in  which  the 
use  of  the  most  different  means  caused  hardly  a  trace  of 
granulations,  covering  the  wound,  for  twenty-four  bonis, 

'  Bcmerkaogca  Qber  Heilwirkuiigen  dvs  GklriDUmiu  aos  der  Pnsi<  d«*  Dr. 
Cogeviiu  in  CorfVL ;  Oppeohelm'i  ZdUchrifX,  I84« ;  Bobmidt'i  Jabrbiieher,  Bam! 
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the  silver  plate,  caused  conical  grannlations  to  spring  up,  so 
that,  in  a  comparatively  short  time,  the  ulcer  healttl. 

Becquerel,  taking  into  consideration  the  secretion  of  the 
ulcer,  covers  it  with  the  plate  connected  with  the  p<i8itive 
pole,  if  the  secreted  liquid  is  of  an  alkaline  reaction,  and  ap 
})lying  the  plate  attached  to  the  negative  pole  if  there  is  an 
acid  reaction. 


C.  Tht  Galvanic  Current  for  the  Solution  of  Vesical 
Calculi. 

After  Gruithuisen  had  pR>poe©d  to  dissolve  vesical  cal- 
culi through  the  action  of  the  Voltaic  pile.  Provost  and 
Dumas '  experimented  first  outside  of  the  animal  hotlv.  For 
this  purjKtse  they  place<l  a  dry,  fusible  stone,  weighing  iiinctj"- 
two  grains,  in  a  vessel  filled  with  water,  conntrted  it  through 
platijia  wires  with  the  poles  of  a  pile  consisting  of  one  hun- 
dred and  twenty-five  pairs,  and  found  that  the  mcclianical 
action  of  the  gases,  funned  through  decomposition  of  the 
water,  amounted,  by  renewing  the  charge  every  hour,  to 
twelve  grains  in  the  first  twelve  hours ;  that  the  stone  was 
A0ft«ned,  and  fell  asunder  on  the  slightest  preasure,  after  an 
additional  action  of  sixteen  hours.  They  also  experimented 
on  animals.  The  apparatus  consisted  of  an  elastic  sound, 
enclosing  two  platinn  conductors,  isolated  from  each  other, 
which  were  covered  with  silk,  except  on  their  ends.  The 
tcnniiiation  of  eacli  conductor  was  fastened  to  a  small  ivory 
hemisphere,  on  the  flat  surface  of  which  the  platina  lay  bare, 
and  was  to  Iw  applied  to  the  stone.  B«jth  hemispheres, 
when  placed  in  apposition,  formed  a  button,  which  dosed 
the  opening  of  the  sound.  By  means  of  such  an  instrument, 
they  intToduce<J  a  fusible  stone  into  the  bladder  of  a  bitch, 
which  they  then  dilated  through  injections  of  tepid  water, 
preventing  reflux  by  closing  the  opening  of  tlie  sound; 
which  done,  the  conductors  were  connected  with  the  jhjIos 

>  Annole*  de  Chlml«  et  da  rbjaiqar,  1828,  roL  xxriU.,  page  S02,  ti  trq. 
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of  a  battery,  consisting  of  one  hmiflretl  and  tbirty-five  pair? 
of  plates.  Afler  a  few  movements,  the  animal  remained 
quiet,  and  bore  the  action  of  the  current  fur  an  hour.  On 
withdrawing  the  sound,  plain  traces  of  disintcgnition  of  the 
fitoue  could  be  perceived.  The  same  cxjierimont  was  re- 
peated for  six  consecutive  days,  in  the  morning  and  evening, 
for  an  hour,  until  the  stone  became  so  fragile  that  they  had 
to  desist  from  farther  intr<»ducing  it.  When  they  killed  the 
animal,  atler  a  few  days,  the  bladder  was  found  to  be  per- 
fectly normal,  and  without  any  injury.  These  authors  add 
that  the  same  method  could  be  employed  for  the  solution  of 
numerous  vesicular  calcidi,  consisting  of  saline  combinations, 
but  not  in  such  concretions  formed  exclusively,  or  nearly  bo, 
of  uric  acid.  They  also  add  that  an  addition  of  diluted 
nitric  acid  would  probably  facilitate  the  action  of  the  gal- 
vanic pile  more  than  pure  water. 

H.  Bencc  Jones,'  proceeding  from  the  supposition  that, 
as  the  continued  current  is  able  to  decoinposG  a  wjlution  of 
the  nitrate  of  iJOtash  in  potash  and  nitric  acid,  probably  uri- 
nary calculi  placed  l>etween  the  electrodes  of  a  galvanic  bat- 
tery would  be  attacked  by  the  potash  at  the  negative  pole, 
and  by  the  nitric  acid  at  the  positive  pole,  brought  first  a 
compact  piece  of  stone  formefl  of  uric  acid  in  a  saturated  so- 
lution of  nitrate  of  potasli  between  the  electrodes  of  a  Grove's 
battery  of  ten  pairs.  The  liquid  was  soon  boiling,  and,  after 
three  hours,  the  stone  was  re<luced  to  one-half  its  size.  lie 
now  tried  a  more  diluted  solution,  kept  at  the  temperature 
of  the  human  body,  and  found  that,  under  these  circum- 
stances, there  were  dissolved  in  one  hour : 

8-0    grain*  of  uric  acid. 
S-SS  grains  or  plioipliatc  or  Ume. 
i~'i    grains  of  oxalate  of  lime. 

1-S    grain*  of  a  mixture  of  uric  acid  and  oxalate  of  UoMi 
H-H  gralni  of  a  mixture  of  ox«lat«  and  phoapbats  of  calcareooi  earth. 

■  Oti  the  tHMotuUon  of  Trinarr  Calculi  in  Dilute  Saline  Fluidi  at  tb*  TaOK 
perature  of  the  Bodjr  by  the  Aid  of  Elcctncitr.  Pliiloaophical  TnuMactioM^ 
IHSS,  pag<«  201-316. 
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Tliese  results,  at  least,  were  obtained  in  Bt<inet*  wliich 
bad  been  removed  long  ago  from  the  bladder,  ami  conse- 
quently were  very  dry.  The  less  dry  the  stones,  the  fiteter, 
the  less  dilute  the  solution  of  nitric  acid,  the  slower  the 
operation  proceeded.  It  may  be  assumetl  that  stone*  in  the 
bladder  are  easier  dissolved  than  those  which  are  for  a  long 
time  without  the  bladder  and  very  dry,  because  in  the  first 
case  the  electric  current  is  more  capable  of  i)enet  rating  the 
substance  itself  and  of  acting  on  it,  while  in  the  latter  case, 
it  can  act  only  on  the  surrounding  liquid.  Up  to  the  pres- 
ent time,  a  proper  instrument  is  wanted  for  this  operation 
in  the  human  body.  The  instrnment  must,  according  to 
snce  Jones,  fulfil  the  following  indications :  1.  The  stone 
^mnst  through  it  be  isolated  in  the  bladder.  2.  The  mucous 
membrane  of  the  bladder  and  urethra  must  not  lie  attacked 
by  the  chemical  process.  3.  A  contrivance  must  l»e  adopted 
which  on  one  side  keeps  down  the  temperature  of  the  liquid 
in  the  bladder,  and,  on  the  other  side,  provides  for  the  es- 
cape of  the  gasee  developed  in  the  bladder. 


D.  EUctricity  for  the  Rtmcval  of  Poisonous  MetaU  from 
the  Organism. 

Verqufis  and  Poey,  in  Havana,'  have  used  continued 
currents  for  the  removal  of  poisonous  metals  from  the  organ- 
ism. Verqu^s  made  the  first  exj>erimeut  on  himsi-lf,  1852. 
He  had,  while  gilding  and  silvering  by  galvanism,  coutmcted 
a  malignant  ulceration  on  the  dorsal  surface  of  his  hands, 
which  defied  all  means  of  treatment.  He  then  dipped  hia 
hands  into  an  electro-chemicul  bath  connected  with  the  posi- 
itive  pole  of  a  Voltaic  pile.  At^er  fifteen  minutes  a  metallic 
'plate,  connected  with  the  negative  pole,  was  covered  with  a 
thin  layer  of  gold  and  silver ;  after  the  nse  of  a  few  such 
baths,  the  ulcers  healed  radically.    The  electro-chemical  bath 

UAmoirv  rar  unc  Nourclle  Application  de  l'Rt«ctroohiml«  i  t'Extmoiton 
I  MiUnx  Introdiiit  et  S^jounuiDt  lUni  rOrganisiDe.  Compt.  Band.,  de  I' Acad. 
I  SeiwMi,  1BS.1,  No.  K  ;  6u.  M<-d.  da  ParU,  ISSS,  \'o.  14. 
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is  prepared  in  the  following  manner:  In  a  metallic  tub  iso- 
lated from  the  floor,  a  long  licnch  ie  pliicefl  which  again  is 
isolated  from  the  tub.  The  patient  is  now  pat  into  the  bath, 
his  arm  Ijeing  held  by  sujjports  attached  to  the  bench.  The 
tub  is  filled  witli  acidulated  water,  nitric  acid  being  m«d, 
if  mercury,  gold,  or  silver,  is  to  be  extracted,  and  enlphnric 
acid,  if  lead  is  to  be  extracted.  As  soon  aa  the  patient  is 
sitting  in  the  bath,  the  tub  is  connected  with  the  negatire 
pole  of  a  pile  of  from  ten  to  thirty  carbon  and  platina  ele- 
ments having  a  diameter  of  forty  millimetre!*,  and  a  1 

two  hundred  and  seventeen  millimetres,  while  he ^-_: 

takes  the  positive  pole,  famished  with  a  conductor,  the  han- 
dle of  which  is  covered  by  lint  (in  order  to  avoid  the  violent 
barning),  alternately  into  the  right  and  left  hand.  In  thi* 
position  the  current  enters  through  the  arm,  circulates  from 
head  to  foot,  and  is  neutralized  on  the  walls  of  the  tub  or  on 
the  plate  of  the  negative  pole.  Poey  has  thus  extracted  a 
lat^  quantity  of  mercury  from  a  man's  femur  and  tibia, 
which  were  supposed  to  have  contained  the  metal  for  fifteen 
weeks.  The  acidulated  water  is  said  to  become  negative 
electric  and  to  be  decomposed,  so  that  gas-bubbles  are  seen 
to  rise.  The  metallic  spots  varied  from  microscopical  smftll- 
ness  to  the  size  of  a  pea.  The  extracted  metal  i>»  found  again 
in  three  forms:  1.  On  the  walls  of  the  tub;  2.  In  the  at- 
mosphere of  the  room,  in  consequence  of  the  evaporation 
caused  by  the  heat  generated  through  the  operation  ;  8.  In 
the  water  contained  in  the  tub, 

Caplin,  of  London,  repeated  these  experiments.  Dr. 
Meding,  of  Paris,'  placed  a  patient,  snfieriiig  for  yeani  from 
mercurial  {KjiBuning,  in  a  bath  containing  eight  hundred  litrw 
of  water  and  one  kilogramme  of  nitric  acid.  Tlie  negative 
pole  of  a  Bunsea's  battery  of  twenty  pairs  was  attached  to  a 
copper  plate  immersed  in  the  isolated  tub,  and  the  positive 
pole  put  in  the  hand  of  the  patient,  who  was  also  isolated 

'  Ti^Utt  dar  tS  VcrMmmlniig  denUcber  Ktturforacher  uod  A«ral«  la 
VHtn.  ISM,  So.  T.  pt»  ISO. 
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"from  the  tub.  After  the  fifth  bath,  which  lasted  for  one 
hour,  Bubnitrate  of  mercurj  waa  found  on  the  bottom  of 
the  tub,  which  could  be  proved  by  testing  with  iodide  of 
j>otttsh  and  hydrosulph.  of  auimon.  A  gray-greenish  pre- 
cipitate on  the  negative  plate  was  changed,  by  rubbing  it 
with  the  finger,  into  a  distinct  amalgam,  wliich  disappeared 
again  by  heating  over  the  fire.  Finally,  the  microecope 
proved  the  peculiarly  sprinkled  mercurial  globules  of  that 
form  assumed  by  the  rapidly-deposited  galvanoplastic  pre- 
cipitate. 


UL    SLECTBICmr    AS   A    BTIHirLAKT  W    PBE17IK>ABTTIR06I8. 

The  results  of  the  treatment  of  pseudoarthrosis  are,  on 
the  whole,  not  very  satisfactory.  The  rubbing  of  the  frac- 
tured surfaces  against  each  other,  the  forcible  stretching  and 
bending,  to  break  the  adhesions,  and  to  produce  an  irrita- 
tion ;  finally,  the  acupuncture,  made  in  such  a  manner  as 
to  leave  the  needles  introduced  between  the  fractured  ends 
for  five  or  six  days,  give  rarely  the  desired  result,  and  soon 
the  seton  and  ligature,  or  the  drilling  of  the  fiwjtured  ends, 
and  the  introduction  of  pieces  of  ivory  or  bone,  or,  finally, 
the  introduction  of  wires,  have  been  tried.  As,  however, 
seton  and  ligature  fre<]uent.ly  cause  suppnn\tion  and  ne- 
crosis of  the  fractured  ends,  as  the  introduction  of  metal 
pegs,  ivory  nails,  etc.,  produces  often  no  formation  of  calluB, 
lint  rather  absorption  of  bone,  one  method  deiierves  mention 
which  is  perfectly  free  from  danger,  and  yet  effective  in  sin- 
gle cases,  namely,  electropuncture. 

Tlius,  Ileidenreich,'  reports  the  following  case  which  oc- 
curred to  Bunuann  :  A  transverse  fracture  of  the  tibia  and 
fibula  had  not  united  after  four  weeks.  Burmann  then  ap- 
plied a  suitable  bandage,  and  tlien  passed  the  electric  cur- 
rent daily,  for  half  an  hour,  through  the  fracture,  by  means 
of  two  needles,  introduced  on  opposite  sides.  Suppuration, 
formation  of  callus,  imd  recovery  followed. 

■  Elemente  der  Tbenpetttiicbca  Phriik,  18M.  pafr  ST* 
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Hall'  united  through  the  same  method,  in  the  York 
County  Hospital,  a  fracture  of  the  lower  portion  of  the 
thigh,  which  had  occurred  a  year  ago,  and  remained  un- 
united. He  introduced  a  needle  on  either  side  of  the  thigh 
into  the  space  between  the  fractured  fragments,  and  allowed 
the  continued  current  to  pass  through  for  some  time.  The 
operation  was  repeated  daily  for  fourteen  days,  and  resulted 
in  recovery. 

Halm,  of  Stuttgart,*  reports  the  following  case :  a  young 
man  suffered  from  a  separation  of  the  femoral  epiphysis 
(perhaps  fracture  of  the  neck)  in  consequence  of  a  fall  on 
the  right  hip,  which  resulted  in  the  formation  of  a  false 
joint,  for  the  treatment  of  which,  bandaging  and  irritating 
means  were  employed  in  vain.  H.  resorted  to  electropuno- 
ture ;  he  placed  two  needles  between  the  fragments,  passing 
the  induction  current  of  the  rotation  apparatus  through 
them  daily  for  from  fifteen  to  twenty  minutes.  No  im- 
provement being  noticed  after  eight  days,  he  employed  the 
constant  current,  when,  after  the  sixth  application,  inflam- 
mation kindled  up  around  the  needles,  followed  within  ten 
weeks  by  a  union  of  the  fractured  parts. 

■  Medical  Times  and  Gazette,  November  12,  1868,  page  SO. 

'  Zeitscbrift  fiir  Wundarzte  und  Oeburtsbelfer,  Band  xi!!..  Heft  3. 
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SiKCX  the  publication  of  the  first  American  edition  of  thia 
work,  the  Galvano-Faradic  Manufacturing  Company  of  this  city 
has  introduced  a  number  of  remarkably  efficient  and  elegant  in- 
struments for  use  in  electro-therapeutics.  A  detailed  descrip- 
tion of  some  of  the  more  important  of  these  will  probably  not  be 
considered  out  of  place. 


POBTJMLS  ELBOTBO-UAGSETIC  BATTEST.    (Fio.  if,.) 

▲,  BaUtry  Rod — to  it*  lower  cxtremil;  tho  unc  plate,  a,  b  fiutenrd.  B; 
of  llie  hinge  &,  the  rod  can  be  Uid  orcr  horUoni&lly  wtum  (ho  battery  U 
not  in  use.  tbiu  tecurint;  the  xino  from  dropping  duwn  into  tbo  exciting  fluid. 
The  />uiuf  tMift'ofU  on  tho  rod  indicate  tho  depth  to  which  the  xino  i>  Immened  in 
the  fluid,  when  tho  rod  \a  down,  and  ooosequently  the  batter;  power  obtaine<] : 
it  can  bv  terured  at  any  point  by  the  binding  acrew.  Should  the  rod  become 
tarnished  by  the  add,  it*  conducting  power  will  bo  '*''"'"■»'««'< ;  this  la  iwlowd 
by  iu  bead,  e,  coming  in  contact  with  the  fpring,  Rg.  1. 

The  Jitt,  B,  againat  which  tlio  platina  point,  6,  play*,  where  ihi.'  electric  (park 
is  VTolred,  in  time  becomes  oxidizeil.  which  interferes  with  the  perfect  work  ins; 
of  the  machine.  This  disk  can  b«  rotated,  so  that  a  (Vesh  surface  of  the  metal 
win  be  prBsentad  to  tho  platina  point,  and  ita  action  Instantly  rwtored. 

The  adJHtliny  amw,  t,  must  always  be  arranged  to  maintain  the  platina  point 
In  its  proper  positioa  When  required  to  effect  this  pnrpoae,  loosen  the  set 
•crew,  li,  turn  tho  screw  t  nntil  the  desired  point  is  reached,  which  is  cvidesoed 
by  the  action  of  the  machine,  then  tighten  tbo  set  sct«w  aa  bofora. 

The  hammer,  D,  Is  cndosed  between  the  prongs  of  the  fork,  C,  which  eonutd 
Its  ribrations.  If  the  foric  be  pushod  downward,  the  hammer  Tibratea  slowly ; 
If  it  f>e  derated,  its  prongs  limit  the  lateral  space  for  Ih*  ribratioaa,  and  their 
rapidity  will  be  biereased.  By  this  contriraoM  tho  iat«rrsl  betwan  each  shock 
oan  be  Increased  or  (HmhiMiod  as  desirad.  If  the  fork  should  lean  too  modi  to 
cither  sido  it  can  b«  tw4j<i*t«d  by  the  act  lerav.  Fig.  t.  The  primary  ciirrtqt 
can  he  Instantly  diaagod  to  the  seoondary,  or  tiei  Mraa,  by  means  uf  tbo  rbat^ 
trope  E,  without  rwnoring  tho  oondoctlng  wires. 
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A  ftagmentu7  opening  in  the  kydmlai  exhibiu  the  tntettor  of  (he  cell  witll 
the  tine,  a,  uid  ctrbon,  6  ft,  elancnta,    B«twMn  the  coTering,  7,  and  Am  of  the 


fto.M. 


i 


0(11,  mA  rabber  pooking  b  pUotd.    The  hydroeut  ii  fiuMaed  down  by  lk« 
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irf,  8  8 ;  thU  prereiitii  the  liquid  being  spilled,  keeps  the  c«Ui  in  tbeir  placet, 
I  impedes  the  ersporation. 

no.  r,. 


B 


a 
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The  tatir  bcocatb  the  ooU  U  intended  to  mist  in  lueping  a  reconl  of  tb* 
clvctricit;  applied  at  ndi  letting. 

T1ii«  brii-f  dcaoriptioo  of  the  Portable  ElMtro-Magnetic  Machine  illiutnitai 
eevetnl  very  iuiportant  improvpmenM,  each  of  which  oontribatci  to  ita  marltcd 
loperiority,  vfBdeDCf,  and  convuniencc  There  are  four  Mies  oi  theae  marhlnai. 
each  oonlainod  in  a  blaclt-walnut  or  mahogany  case. 


PORTABLE  OALVANW  BATTEBT.    (Fie.  ST.) 

A  dcsignatea  the  otilur  box.  B,  an  inner  case  whuruin  are  lodged  the  cell* 
which  contain  the  battery  Quid.  There  arc  handles  att«cbc<l  to  the  case  by 
which  it  can  bo  removed  when  required.  The  pmjvcting  kcya,  2  2,  at  each  CBil 
pan,  ttirough  openings  in  the  outer  box,  into  the  case,  by  which  means  it  oan  b« 
derated  or  let  down,  and  retained  in  position  by  turning  them  at  right  angletk 
They  can  be  set  so  that  a  part  or  the  whole  of  the  elements  can  be  inuocned  ill 
the  exciting  fluid,  thereby  gorcming  ilie  strength  of  the  galranic  current  obtained. 

FVom  the  central  beam,  C,  the  elements,  b  r,  are  suep<nde<l  by  oietallic  sup- 
ports. On  the  beam  is  the  commutator,  E,  by  which  the  polarity  of  the  current 
can  be  instantly  ctianged,  or  ita  6ow  suddenly  stopped.  Tbrou^  this  oommnts- 
tor  the  current  passes  to  the  electrodes;  it  can  be  mored  along  the  beank 
When  it  is  opposite  figure  2,  on  the  slat,  the  current  from  two  cells  is  obtained, 
when  opposite  4,  thna  from  four  cells,  and  so  on  to  thirty-two  cells.  The  line 
plates  are  well  amalgamated  and  the  carbons  remarkable  for  durability  and 
power. 

Tlie  pnlvauie  hgilrotlat,  t,  8,  8,  consists  of  a  plate  of  gutta-perdia  firmly  av 
toobed  to  the  inner  case.  A  Range  of  it  extends  down  into  each  cell  Sejiarate 
opeiungs  «"•  also  provided,  through  which  each  of  the  elements  passes.  This  oon- 
tees  the  battery  fluid,  secures  the  cells  and  plates  in  position,  and  rleonses  the 
Utter  from  nil  deposits  when  they  are  moved  up  or  down,  prcrents  eraporatiaD 
and  maintains  the  strength  of  tlie  battery  fiuid. 

The  portable  galronio  battery  is  an  adapution  of  Stohrer'a,  with  the  addl- 
Uonal  arrangement  for  controlling  the  strength  of  the  current  by  imraening  the 
elemenu  to  a  greater  or  lesser  degree  in  the  battery  fluid.  The  atUchmcnt  of 
the  hydrostat  is  also  a  Taluable  appendix,  a»  it  prevents  the  sploshing  over  of 
the  fluid,  secure*  the  cells  and  elemenU  in  their  places,  cleaosas  the  pUtw  from 
all  depo^il^  prevents  evaporation,  aod  thus  renders  the  batlaiy  fluid  mote  «»• 
during  and  of  greater  constancy. 

There  are  three  (diae:  eight,  sixleaD,  and  thirty-two  calls,  pot  op  is  mahog- 
any or  black-walnut  boxes. 


LA  ROE  PERMAJTENT  OALVASIC  BATTEBT. 

time  since  my  attention  wa.i  drawn.  In  another  connection  ahogcthtr, 
to  tfie  sfanplicity  and  cfltcicucy  of  Hill's  cell  ss  a  generator  of  a  constant  and 
m«st  aqoable  galranio  curmL    AfUr  an  examination  of  iu  construction  and 
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kcUon,  I  wu  attisfied  that,  for  medial  purposes,  It  wti  vaitlj  iap«r{or  to  ererj 
other  form  of  elofnent  which  had  come  under  mj  obscrratioD.  At  mv  guggcg- 
tion,  the  Galrauo-Faradic  Musurueturiag  Company  of  ihu  cit;  Usa  I'onalrueted, 
under  the  sapeiintendence  of  Ur.  Barllc-tt,  a  pvmiaut'nt  buttcrj,  wliicb,  for  office 
or  hospital  use,  ia  of  inestimable  Taluo.  Wben  ermrtvii,  it  becomes,  as  it«  nanie 
implies,  a  pemianent  fixture.  Two  of  these  liare  been  made,  one  for  my<i'lf,  and 
tlie  other  for  the  New  York  State  Hospital  for  DbeaMS  of  the  Nervous  .■'ystcm. 

The  cell'  ttacd  for  this  battery  have  b«4!n  hitherto  appliol  to  tel<'|mphT- 
They  possess,  however,  in  an  eminent  degree,  the  peculiar  qualities  iliat  are  es- 
sential for  a  galvanic  battery  for  therapeutic  purposed.  Tlie  battery  itself  Is 
simple  in  construction,  easily  masaged,  exceedingly  economical,  utilizing  almost 
all  the  mntcrials  consumed. 

Each  cell  contains  about  half  a  gallon  of  fluid.  A  disk  of  sheet-copper  u 
laid  Hat  on  tlie  liotioni  of  tlio  cell.  To  tl>e  under  side  of  this  i*  affixed  a  copper 
win-,  corervd  with  giitla-perctui.  The  copper  sheet  fortug  the  ntyatit'e  fJatt  ; 
llie  insulat<'<I  *irr  which  rises  to  the  top  of  the  cell,  iht /'"Uiitf  polt.  Two  or 
three  inches  )h-Iow  the  upper  margin  of  the  ceU  is  4nspende>l,  by  a  braas  hangpr, 
a  thick,  disk-shnped  ph>t«  of  idnc,  concave  on  the  lower  side,  with  a  round  aper- 
ture in  the  centre.  This  is  the  potilivt  pl<t>*.  To  the  hanger  is  attached  a  biod- 
iag  screw,  and  this  forms  the  n»yati»*  poU.  Three  cells  in  mtu  are  rqireaented 
"  1  Fio.  «8. 

fh.il 


The  body  of  the  battery  fluid  Is  fomiiHl  of  a  .'<i>|ii(ioti  of  sulphate  of  tine. 
OcoasionaUy,  as  r«|uin."l,  crystjU  of  <iilp)uite  of  copper  are  ilropiwd  through  tbe 
osoti*]  aperturs  in  the  tine  to  tin-  bottom  of  the  lluid.  These  dlsaolve,  and 
prodnoe  a  layer  of  blue  Uijuid,  which  oovers  the  copper.  Thua,  we  hare  copper 
1b  th«  bottom  of  the  cell,  imniencd  in  ■  tolutioii  of  copper,  linc  suspended  abo** 
Iniiniiisiiil  in  a  white  liquid,  the  solutioo  of  dnc  {Sn  engraving  of  these  oeOs.) 
The  mode  adopted  In  other  batteries  to  se|Mrste  the  fluids  eooalsU  ia  usiaf  a 
33 
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porous  diaphragm,  or  cup,  within,  ftod  surrounding  which  sre  placed  dii 
meUls  tnd  6uids,  The  porous  septum,  it  was  thought,  would  allow  the  currcnl 
to  pass,  and  jrct  prevent  iJie  admixture  of  the  dlvcnsc  elements.  It  has,  howerrr, 
been  demonstrated  that,  when  two  euch  liquids,  and  even  two  gasc*,  are  thus 
separated,  they  will  invariably  become  mixed.  In  tliis  battery,  without  the  in- 
tervention of  any  diaphragm,  the  denser  liquid,  the  blue,  remains  in  the  bottom 
of  the  ecU,  the  lighter  one  orcrflowB  and  rests  upon  it ;  thus  arranged,  there  is 
less  liability  to  diffusion  or  mixing  than  if  the  two  liquids  were  placed  aide  bj 
side,  in  vertical  columns,  with  a  porous  partition  between  them. 

The  central  aperture  in  the  unc  plate  also  admiu  the  introduction  of  k  hy- 
drometer to  measure  the  density  and  strength  of  tlie  liquid.  Trovision  is  likewise 
made  for  preventing  too  rapid  evaporation  of  the  fluiil.  The  occasional  addllioit 
of  a  little  water,  and  every  three  or  four  days  dropping  in  a  few  crystals  of  sul- 
phate of  copper,  is  nearly  all  that  is  required  in  the  management  of  this  battery. 
Further  directions  for  its  preparation,  f/io>/iu  operandi,  and  care,  may  be  obtained 
from  the  manufacturers. 

Fm.  M. 


Fio.  10  represents  Mr.  Bartlett'a  "  Improve<l  Galvanic  Regulator  for  Hospital 
Batteries,"  uniting  currcnt-aelector,  commutator,  galvanic-current  interrupter, 
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current  modifiers,  and  galriLaotoope,  in  one  constraction,  which  ii  a  rerj  decided 
•drtnce  upon  the  similar  in<tniment  of  Siemens  and  Halske. 

The  currvnt  M-lrt'tore  (Al,  A2)  cniible  the  opentor  to  bring  into  action  any 
numljcr  of  cells,  from  one  to  <ixt  j.  If  we  dcsic  to  use  the  current  from  twcnty- 
fimr  cella,  wc  tarn  the  winch  AS  to  2<),  Al  to  4  ;  while,  if  we  wish  to  u«e  only 
eight  celU,  the  winch  AS  u  moTcd  to  the  letter  0,  the  winch  Al  to  S.  When 
both  winches  are  at  O,  there  is  no  current  passing.  The  commntator  (C)  changes 
the  poliirUn  of  the  current  When  it  points  rerticaUj,  the  carrent  ceases  to  paaa. 
When  the  winch  of  the  commutstor  \s  on  N  (normal),  the  positive  current  passe* 
through  the  binding-post  (C),  and  tlie  negative  through  the  binding-post  (Z). 
If  the  winch  rests  on  B  (rereraal),  the  positire  posses  through  Z  and  the  negatir* 
through  C.  The  galnuiic-curreut  interrupter  controls  the  intemipcioas  of  tha 
current — br  turning  the  knob  J  to  the  led,  the  current  ii  interrupted;  wittB  Um 
knob  is  turned  to  the  right,  the  current  flows  on  uninterruptedlj. 

The  cumnt-modi&ers  (V  V)  weaken  or  intvDtifjr  the  strength  of  the  current. 
By  clanMivg  the  rod,  or  {uston,  of  that  on  the  right,  the  current  (lowing  from  the 
tundiag-poal  (Z)  Is  weakcBcd.  Hence,  if  the  winch  of  the  commutator  (C)  is 
resting  on  K,  the  poallirs  current  onl;  will  be  modified  ;  if  the  rod  on  the  left 
side  bo  at  the  nme  tkae  nlsed,  the  negalire  current  will  also  be  controlled,  and 
via  vena.  Thus  dther  omrcat  separately,  or  bodi  coi\jointly,  can  be  modified 
at  pleasure. 

The  Odtommmpr  (G). — If  the  ocDduetiiig-pole  cords,  or  electrodes,  ire  placed 
in  contact  with  any  part  of  the  bodr,  and  the  stopper  (S)  be  remored,  lh« 
■trength  of  the  current  will  be  denoted  by  the  extent  of  the  deriatioa  of  the 
Baedle  from  the  point  0.  On  the  knob  (V),  alMre  the  galTanosoope,  there  is  a 
•nan  magnet-rod.  If  the  circuit  be  open,  sad  the  needle  derlatea  from  the  point 
0,  it  can  be  replaced  by  turning  the  knob  to  the  right  or  left. 

The  whole  arrangement  forms  a  most  complete  and  indispeiiatble  gaWanio 
battery  for  hospitals,  combining  constancy,  and  ercry  requisite  accompaniment 
for  regulating  tlie  curtrmL  It  reflects  great  credit  on  the  enterpriaiBg  """"*"«- 
tnren.' 


OAZVASO-CAVSTIO  BATTSRT.    tTto.  30.) 

Ths  agrsftag  mmtuto  the  Amtrican  >jnl>i<moxmiii^!k  h^bry.  It  i 
of  bar  capadons  oetla,  In  each  of  which  are  four  largs  sine  and  three  carbon 
plates,  suspended  by  hanger*,  and  connected  with  each  other,  bi  parallel  rows,  by 
means  of  stout  copper  wiroi.  ThcM  can  be  lowered  or  derated  by  the  lifting 
screw  so  as  to  increase  or  diminish  llie  haat  as  required.  Bellows  are  provided 
to  aerate  the  exciting  fluid  when  h  beoooMS  inconstant  or  inert.  From  this  ap- 
paratus no  noxious  or  unplsusw  pm»  m  enilvsd.  It  is  the  most  powerfii], 
relUble,  and  effective,  galrano-catMie  battery  ever  mannfiutured  in  the  TTnited 


•  Th*  Ibncttw  asaeoat  It  takMi  ftoa  Iks  assoat  ettttoo  or  ny 
lfanoa*S7M«o''tawU<ib  tUs  liatiaf7wwail0M«r4«*rfk*d-    IiwmA* 
short  srttaK  tgr  a^  ts  Ik*  Sew  Tofk  lladhmlJoamallw  NovtmlMr,  ISTtL 


of  (ha 
•atltaltrs 


500 


Stttet.     TbMe  batteries  require  especUl  eIectrodi»  for  galrMio-cuistio  pur- 

Flo.  n. 
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Fio.  81  roprwont*  s  rase  nnanuracturiMJ  by  the  OalTUO-Ftndio  Compunr, 
eonUiniiig  all  the  folt/mto-catiMe  ettetrvJn,  m  tilu.  The  giilTUio-«aut«r,  with 
iU  insuUted  handle,  the  gvlrano-moxa,  gmlruuMMUstio  loop,  ^Wuuo  knife,  gal- 
Ttnio  curette,  etc.,  etc  These  elcetiodot  uv  a  credit  to  our  bome-nuuiufaclured 
•rtielei.    The^  cannot  be  excelled. 

Amonf!  the  maor  novel  ami  u.«crii1  electrodes  produced  bjr  the  Galrano-Fara- 
dic  Manufacturing  Companr  arc  the  rolluiring : 

Flo.  »!. 


Dr.  X.  Uarray**  doMt-ttmn  Jitic,  which  eonrcya  both  the  podtire  and  (eooad- 
ary  currents,  can  be  adrantagvously  appUcd  in  many  oases  wlierc  Ouchenae'* 
double-oap  electrode  is  inapplicable. 


Fio-HL, 


Marrmy'B  mrrmfinh.  TUs  is  an  admirable  arraageniMil  (br  Mtdkn  KOB 
the  bar  are  suspended  lix  insulated  wires,  which  are  secured  by  tfcBab  MWfc 
Attached  to  the  lower  extremity  of  each  Is  a  platina  or  stcd  neadla  One  or 
more  can  be  Inserted  directly,  or,  owinf;  to  the  flczihilily  of  the  coadacUng  wire, 
laterally,  or  at  a  di«ianco  from  each  other.  The  entire  arranKement  iorewt  en 
the  unirenal  or  interrupted  handle  through  which  the  oumal  is  conreyed. 


The  same  inrentor  also  offiera  a  doubW-eUm,  a^iuMatla  warta»  dtdroJi 
(Fia  S4)  for  application  to  both  orariet  tt  the  I 
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PowdFB  ^nal  dtetrodt  (Fia.  86),  for  Mlf-application,  enables  the  patient  to 
^iply  electricity,  without  aaaistance,  along  the  whole  courae  of  the  spinal  column. 


Fie.  SB, 


Powell's  rhtotomi,  or  self-acting  interrupter  of  the  galvai^o  current,  fonns  • 
portion  of  the  rtgviaior,  as  heretofore  described.  It  is  also  arranged  separately, 
and  can  be  used  with  any  galvanic  battery.  Slow  or  rapid  interruptionii,  as  de- 
rired,  can  be  obtained  without  the  intervention  of  a  third  party.  These  intemip. 
tions  are,  therapeutically,  of  the  utmost  importance.  No  galvanic  iwttery  is  com- 
plete unless  provided  with  this  additional  instrumeiit 
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Acoesionr  Effects  of  the  Current,  98. 

AotioD  of  the  Current  on  Motor  Nerves 
and  Huicles,  M. 

Actions  of  vanouA  Muscles,  168. 

Advantages  of  different  Forms  of  Ap- 
paratus, 180. 

American  Apparatuses,  ISS. 

AnsBsthesia,  iSi. 

Anatomy,  Physiolony,  and  Pstholoiry, 
Electricity  in  its  Application  to,  167. 

Aneurisms  and  Varices,  Galvanism  in, 
4<8. 

Animal  Electricity,  SS. 

Apparatus,  American,  128. 

Advantages  of  different  Forms  of, 

180. 

Buerlacher's,  1S8. 

•^—  Du  Bois-BeymonJ's,  ISS. 

Duohenne's,'  120. 

Galvanic,  »7. 

KeU's,  118. 

Modincation  of  Du  Bois's,  133. 

Neef- Wagner,  119. 

•^— Saxton-Ettinghausen,  114. 

St<'>hrer's,  117. 

Voltaic  Induction,  US. 

ApplicationK,  varioiix,  166. 

Arm,  Irritation  of  Nerves  of,  148. 

Arthritic  Articular  Exudations,  447. 

Ataxia,  Locomotor,  393. 

Auditory  Nerve,  Iiritability  of,  72. 

B. 

Baicrlacher's  Apparatus,  123. 
Batterv,  Fromhold's,  109. 

Grcnet's,  108, 

Middi^Ulorprs,  100. 

Remak's,  106. 

Sti'hn-r's,  loa. 

8t<'>hrcr'«  lanre,  104. 

Thomson's  Puhuization,  111. 


Bladder  and  Testiola,  Excitation  of  the, 
156. 

Blood,  Effect  of  the  Electrical  Cnirenl 
on  the,  89. 

Blood-vessels  and  Lrmphatics,  88. 

Bones,  Effect  of  the  !Electrio  Current  on 
the,  92. 

Bruin  and  Spinal  Cord,  Eieotrical  Exci- 
tation of  toe,  74. 

Exciution  of  the,  180. 

Brain,  Electrical  Excitation  of  the,  78. 

C. 

Calculi,  Galvanic  Current  for  the  Solu- 
tion of  Vesical,  487. 
Cases,  162. 

of  Cerebral  Paralveis,  199. 

Case  of  Cerebral  Paralysis,  195. 

of  IlyDterical  Paralysis,  204. 

of  Lead  Paralysis,  181. 

of  Locomotor  Ataxia,  217. 

of  Rheumatic  Paralysis,  188. 

of  Traumatto  Paralysis,  184. 

"  ■'        210. 

Cautery,  Galvanic,  461. 
Cerebnl  Paralvsis,  192. 

"■  876. 

Changes  produced  hv  Paralysis,  198. 
Chemical  Effects  of  Galvanism,  467. 
Constant  Currents,  Induction  and,  499 
Constant  Current.  I4iws  of,  49. 

Paralyzing  Action  of,  62. 

Phenomena  of  the,  80. 

Constant  Currents,  Relations  of  Induced 

and,  61. 
Constant  Current,  Therapeutics  of  the, 

168. 
Constant    and    Interrupted  Currents, 

Methods  of  Csing,  189. 
Contact  Electricity,  11. 
Contractility,  Elvctro-Musoular,  46. 
Contractions,  Kvflex,  168. 
Cornea,  Opacities  of  the,  479. 
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Curativa  Agent,  Electricity  ai  a,  305, 
Cairent,  Aoceuory  Etfoots  of  tbe.  9i). 
Ourrent  Variation,  Phenomena  or,  15. 


Deafhess,  843. 

DiaKnoBis,  differential,  801. 

Klectricity  in,  188. 

Differential  Dioi^noaia,  201. 
Digestive  Urgiuu,  Excitation  of  the,  82. 
Diplopia,  421. 

Du  Boia-BeTmond's  Apparatoa,  125. 
Ducbenne's  Apparatas,  120. 
Duohenne'a  Hathod  of  uaing  Constant 
Currents,  140. 

E. 

Eckhard's  and  PllQirer's  Observations, 

68. 
Effect  of  the  Eleotric  Current  on  the 

Bones,  92. 

OD  tbe  Skin,  90. 

Electrical  Excitation  of  the  Brain,  78. 
——  of  the  Brain  and  Spinal  Cord,  74. 

of  tbo  Spinal  CordT,  76. 

Electricity  and  tbe  Nerveii  of  Sense,  68. 
Animal,  35. 

OS  a  Curative  Agent,  805. 

as  a  Stimulant  in  Pseudoarthrosis, 

491. 

Contact,  11. 

for  tbe  Generation  of  Thermic  Ef- 
fects, 460. 

for  the  Removal  of  Poisonous  Met- 
als fVoin  the  Organism,  489. 

Friction,  9. 

in  Dia^^osis,  188. 

Induction,  SO. 

Impnrtanoouf,  in  tbe  Diagnosis  and 

Prf>gno!iis  of  Faralylio  Affections,  180. 
in  Gynecology,  4.^s. 

-  in  its  Appucation  to  Anatomy, 
Pbysiolinty,  and  I'»tlioli>»fy,  167. 

Electricitv  in  Midwifery,  4.VJ. 

in  Sfidwifery  and  Gynecology,  452. 

in  Surjrery,  460. 

Nerve  and  Muscle,  87. 

of  Organic  Muscles,  38. 

Electrodoi,  187. 
Elcctro-inuscular  Contractility,  44. 

Sensibility,  47. 

Electrotoniis,  41. 

Phenomena  of,  6.">. 

Excitation  of  the  Bladder  and  Testicle, 
154. 

of  the  Brain  and  Spinal  Cord,  160. 

of  the  Digestive  Organs,  82. 

of  tbe  IVis,  85. 

of  the  Heart,  86. 

<if  I.uryiigeal  MukcIcSj  1.'>S. 

of  the  NiTves  of  Spvvial  Sense,  165. 

>if  Or-jiinic  Munclcs,  si. 

of  Kespiration,  429. 


Excitation  of  the  Special  Scosm,  155. 

of  the  Sympathetic,  97. 

of  the  Uriuaiy  and  Sexual  Oigana, 

64. 

Excretions  and  Secretions  sup- 
pressed, 448. 

Exudations,  Arthritic  Artioalar,  447. 

Galvanism  in  Plastic,  478. 

Galvanism  in  Serous,  474. 

Galvanism  iu  Strictures,  Tumors, 

Ulcers,  eta ,  474. 

Exudations,  Kheumatio,  439. 

Traumatic,  445. 

Eye,  Irritation  of  Muscles  of,  151. 

F. 

Facial  Nerve,  Irritation  of,  146. 

Parolvsis,  402. 

Friction  Electricitv,  9. 
Frombold's  Battery,  109. 

G. 

Galvanic  Action  and  Temperature,  48. 

Apparatus,  97. 

Cautery,  461. 

Current  for  the  Solution  of  Veidoal 

Calculi,487. 

Galvanic  Treatment  of  Ulcers,  485. 

Galvanism,  Chemical  ElfectH  of,  467. 

in  Plastic  Exudations,  47r». 

in  Serous  Exudations,  474. 

in  Strictures,  475. 

ill  Strictures  Exudations,  Tumors, 

Ulcers,  etc.,  474. 

Galvanization  of  tbe  Sympathetic,  40S. 

in  Varices  and  Aneurisms,  468. 

General  Remarks,  127. 
I  GloK.so-Laryngeul  Paralysis,  800. 
I  Grenet's  Battery,  103. 

Gynecology,  Electricity  in,  4.'>8. 

and  iSlidwifery,  Electricity  in,  462. 


Heart,  Excitation  of  the,  86. 
History  of  Medical  Electricity,  1. 
Hysterical  Paralysis,  203. 

I. 

Importance  of  Electricity  in  the  Diag- 
nosis and  Prognosis  or  Paralytic  Af- 
fections, liO. 
Impotence,  S4S. 

Indirect  and  Direct  Irritation,  150. 
Incontinence  of  Urine,  4.12. 
I  Induction  Apparatus  of  Pixii,  US. 

I  and  Constant  Currents,  409. 

]  Electricity,  30. 

Infantile  Paralysis,  218. 
I  Interrupted    and    Constant    Curranta, 

Methods  of  Using,  1.39. 
'  Iris,  Excitation  of  the,  85. 
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IniUbility  of  the  Auditory  Xcnc,  T2. 

Obsermtiou*  ou,  84. 

of  the    Olfactorjr  aud    Oustatotr 

N«r\e9,  78. 

of  the  Optic  Ncrre,  Tl, 
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oftho  Skin,  »9. 

Irritation  of  FoviiU  Nerve,  US. 
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of  Nerve* .  -.mity,  149. 
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KeQ'i  Appwstiu,  111 
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LiW(  of  the  Constant  Current,  49. 
Load  PanUysla,  mi. 

Paral^ui,  4!lT. 

Loeomotor  Ataxia,  9U, 

Auxia,lU. 

Alalia,  Caaaa  of,  nr. 

M. 

Mar»liaU  Uall'a  Olwervaijona,  l»L 
Medical  Electricity^  IlUtory  of,  1, 
Metal*,  fixwn  the  OrKanism,  Eluctricity 
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M««li'  • '  ,-  Interrupied  and  Con- 
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Midd.  .       .          aiu-ry,  IrtO. 
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.  and  Gjrncoolotfy,  Eleotrioitr  In, 

45L 
Modifleatloo  of  Da  Boi*'*  Apparatus, 

loo. 

Motor  Nerre*,  Irritation  of  the,  149. 

mui  Mu»di.a,  Aetion  of  the  Cur- 

ri-nt  on.  44. 
Mullcr'e  kiperimcnt,  »9. 
Mu»»:li'»,  Action*  of  variouo,  100. 

,  Kioitation  of  Laiynn*!,  158. 

,  ItriUtion  of,  143. 

— — .  8p»«m  of  the  Facial,  MS. 
MnscuUr  -itrophy,  Progreaaive,  187. 
Paralyiis,  267. 

N. 

Ne«f-Wa(rner  Apparatu*,  119. 

»»n«  of  Lower  Extrcmitr,  britation 

"f,  149. 
Nerre  and  Muaole  Electrieily,  17. 
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—  of  Special  ■: _ ^  ^flUt, 

Narvous  and  Musotilar  Panltai*.  408 
— -  Psruly.l.,  964. 
Nearal«;la,  307. 

0. 

Obaoore  Miueular  Paralysis,  28i. 

ObservatioiM,  Eckhard'a  andPflOger'*, 
63. 

on  Irritabilirv,  64. 

,  Marskall  Hali'ii,  191. 

——,  Remak'a.  145. 

,To*il'     ■    ■ 

Organic  n;  'rieityof,  88. 

— — if  U.S.  ,  'inn  of.  81. 

Orpinism,  KLvinvUv  for  the  Bemoval 
ofPouoii.ius  Metal,  ftoiu  the,  4.>'lt. 

Olfactory  and  Gustatory  Nerve*.  Irrita- 
bility of  the,  73. 

Opacities  of  the  Cornea,  479. 

Optio  Nerve,  Irriubility  of,  71. 

P. 

Paralysis,  879. 

,  of  AdulU,  Spinal,  989. 

,  C.-n^bral.  192. 

,  Cerebral,  197, 

195. 

.1,1991. 

fdueed  bjr,  lUL 

.  ills. 

'tcri«»L»0«. 

Narve*,  177. 

.  vn^tal,  800. 

-■i8. 

,  <J5. 


.d,  141. 

.  .;')7. 

.  -Vi. 

,  iN'.rv.ju-  and  MnaeoUr,  408. 

,  Ob«jure  MoscoUr,  tM. 

,  <  :i,,-  ,,f  lihoiunati*.  188. 

— ■ :  .  m. 

,  Spinal,  8W, 

,  of  the  S>iripal)iCtic,847. 

— ' ;  •  ^»*- 

,  '  ....•    ...    iiMfiiiiuilc,  810, 

— — ,  Writcn',  844. 

Far«lyxioj{  AotioD  of  tho  ConataM  Oa>- 

rant,  (IS. 
Phooomana  of  th«  Oonatant  CurwI, 

of  Carmt  VarlatioD,  ii. 


506 


INDEX. 


Phenomena  of  Electrotonoi,  68. 
Fixii,  InduottoD  Apparatiu  of,  IIS. 
Poles,  Positions  or  the,  169. 
Profp-essive  MusoulaT  Atroph7,  237. 
Pseudoarthrosis,  Electricity  as  a  Stimo- 
Unt  in,  491. 

R. 
Bapid  and  Slow  Interruptions,  1S7. 
Benex  Contractions,  ItiS. 

and  Sympathetic  Irritation,  154. 

Belations  of  Induced  and  Constant  Cur- 
rents, 61. 

of  Irritability,  67. 

Bemuk's  Battery,  106. 

Observations,  146. 

Bespiration,  ExcitJition  of,  429, 
Bhenmatic  Exudations,  4S9. 
Bheumatism,  440. 
Bosenthal's  Law,  59. 


Saxton-Ettinghsusen  Apparatus,  114. 

Secondary  Paralysis,  424. 

Secretions  and  Excretions  suppressed, 

448. 
Senses,  Excitation  of  the  Special,  155. 
Sensibility,  Electro-muscular,  47. 
Skin,  Etfect  of  the  Electric  Current  on 

the,  90. 

,  Irrit«tlon  of  the,  141. 

,  Irritability  of  69. 

and  Musclus,  Irritation  of,  144. 

Spasms,  S4S. 

Spasm  of  the  Facial  Muscles,  868. 

Spasm,  Vaso-motor,  S47. 

Spinal  Cord,  Electrical  Excitation  of  the, 

76. 
Spinal  Paralysis,  335. 

209. 

248. 

of  Adults,  229. 

St<:>lin'r's  .\pparatus,  117. 
—  Buttery,  102. 

large  Battery,  104. 

Strictures,  Oalranism  in,  475. 


Strictures,  Qalvanism  In  Exudation*, 

Tumors,  Uloers,  etc.,  474. 
Suppressed  Secretions  and  Excretions, 

448. 
Surgery,  Eleotricitr  in,  460. 
Sympatnetio,  Blooa-veasels  and,  88. 
Sympathetic,  Excitation  of  the,  79, 

Qalvanization  of  the,  403. 

Paralysis  of  the,  247. 

T. 

Temperature,  Galvanic  Action  and,  48. 

Tetonization,  43. 

Therapentioa  of  the  Constant  Comnt, 
158. 

Thermic  Effeots,  Electricity  for  the 
Generation  of,  460. 

Thomson's  Polarization  Battery,  111. 

Todd's  Observations,  193. 

Torticollis,  870. 

Traumatic  Exudations,  445, 

Paralysis,  428. 

Tumors,  480. 

Galvanism  in  Strictures,  Exuda- 
tions, Ulcers,  etc.,  474. 

U. 

Ulcers,  Galvanism  in  Strictures,  Exuda- 
tions, Tumors,  etc.,  474. 

Galvanic  Treatment  of,  485. 

Urinary  and  Sexual  Organs,  Excitation 
of  the,  64. 

Urine,  Incontinence  of,  432. 


Yagus,  Diaphragm,  etc.,  Irritation  of, 

147. 
Varices  and  Aneurisms,  Galvanism  in, 

468. 
Various  .Applications,  166. 
Vuso-motor  Spasm,  847. 
Voltaic  Induction  Apparatus,  118. 

W. 

Writers'  Paralyris,  864. 


Tm  IND. 


MEDICAL    WORKS 


riTBLISBZO   IT 


D.  APPLETON  &  COMPANY, 


liarkor  on  Scn-Sloknean.     I  vol.,  Irtmo.     TS  c«nU. 

BellcTue  and  I'hnrlty  Iloapital  Keporta.     I  toI.,  8to.     Clotfa, 

ill. IX). 

Bvnnet'a   WtB<er  nod  SprLmy  «o  the  Medlfcrrauean.     1 

vol,  12ino.     CIdth,  $3.6(1. 

Daria'a  (HrDrjr  O.)  ConaerratlTe  Burtc^rjr.    Cloth,  $S.0O. 
KIIIoI'h  Obalrlric  Cllalr.     1  toL,  Sro.     aoUi,  $4.50. 
PUnt'a  Physioloir)-.     (Vol.  4  in  press.)     Svo.     Cloth,  per  toI^  $4.B0. 
Bnxley-   4c    Vonsuaaa'a   Phyalolofl^   and   Wtjglfu*,     I  toL, 

ISnio.     $2,011. 

^•luiatoB'a  Cliemlatry  of  Comnion  EJffe.    3  Tt>U,  ISroo.    Cloth, 

Lett^rmaa'a  K«collr^Ttlona  of  the  Anajr  of  the  PotoUMic. 

1  vol.,  Sro.     Cloth,  f2.CK1. 

■iCwea'a  Phyaiolog^y  of  Conuaoa   LU^.    3  voKt  iitoo.    Cloth, 

$4.00. 
Blaadaley  on  thr  niad.     1  rol.,  8to.     Cloth,  fS.BO. 
meyrr'a  Electricity.     1  vol.,  8vn.     Clotb,  »4.&0. 
IVlemeyer'a  Practical  Medlctae.    3  roU.,  Sro.    Cloth,  tO.OO. 
Hayrc'a  Club-foot.     1  toI.,  ISojo.    Cloth,  t].ii. 
Tnaquerel's  Treatlae  oa  l.cad  IM«««Me«.    Goth,  |2.0a 
Tllt'a  ITterlae  Xhernpeutlcn.     1  rol.,  Sro.    Cloth,  (3.50. 
TogePa  Dlaeaaea  of  i'hlldrea.     1  roL,  Sro.     Goth,  (4.S0. 
FUntV  Mnaual  on   I'rine.     1  rol..  12ino.     Cloth,  (1.00. 
Tan  nnren  on  UlaenacH  of  the  Bectum.     1  toI.,  I2mo,    $1.S0l 
Bornea'a  Obatrtric  Oporntlona.     I  toI.,  8ro.     (4.B0. 
Bammond'a   Phyaica   and    Phyatolog^   of  BplrltaaUjiai, 

1  vol..  12mo.     i\.iil. 

IVeftel  OB  OalTaao-Thrrnpentlca.     1  vol.,  ISino.    tl.60. 
flaotmond'a  DIaeaaea  of  the  IVerroaa   Syatem.     I  vol.,  8to 

(.'i  IHI. 

Blllroth'a  deaeml  Hnrgicnl  Pathology  aad  Tliemp«a« 
tica.     I  vol.,  8to.     Cloili,  J.'i.iHi. 

nandaiey'a  Body  nnd  Mind.     ISmo.     Goth,  (1. 00. 

Btroad'a  Phyalcal  I'nnao  of  (h«  Beath  of  Chrlat. 

linio.     (a.Oi). 
P«>aalee  oa  Orartan  Xamora. 
Neuntaan  on  ^kln  Diaenaea. 

Combe  on  the  nnnuKement  of  Infkacy.     1  toI.,  llbno. 
fiUr  J.  Y.  Himpaoa'a  Complete  ^'orlca.    ToL  I.  $5.00. 

\l  &  in.  in  prwf  ) 
Barker  oa  Paerperal  Blaeaaea. 
Ho^re  OB  Kmerg;eBcIe«. 
Klarkoe  oa  DIaeaaea  of  the  Bonea. 

•«•  Anr  of  ibcM  work*  wtO  b«  malM  pot  tm.  to  ta;  ptrt  of  tka  CBiM  MMMw  oa 
Mlpt  of  Iba  priM.    Omion**  fcn»«nlcd  on  ipplloilan. 

D.  APPLETON  &  CO., 

St9  Jt  SSI  Broadteay,  Xett  Torfe. 


1  voL, 


•1.50. 
(VoU. 


THE 

NEW  YORK  MEDICAL  JOURNAL, 

JiDlTuJiS, 
JA.S.   B.    "BXTSfnySR,   M.    r>, 

Ii  pablUbed  mombly ;  eacb  Domber  conUlu*  lU  pice*,  making  two  Ufg« 
ocuvo  Tolamw  jf*i\j,  of  nearly  TOO  pagaa  each. 

THE  VOLUXES  SEGIIT  IN  JAITTTABT  ANS  J7LT. 

Tenn&  $4  per  annam.    Specimen  numbers  sent  by  mail  on  reooipt  of  S6a 


Since   itd   Enlargement,  the   J\"«if    Yftrk   Medieut   Journal 

cvntalns  more  Readitig  Matter  than  any  Monthly 

Medical  Journal  jtubllahed  in  this  Country. 


THE    JOTTRNAX.    O*' 


Psychological  Medicine: 

A  qC^BTEHLT  Bimw  Or 

Diseases  of  the  Jfervous  Systevi,  Mcdi-cal  Jurisprudence, 
and  Anthropology, 

KDITED   ST 

WILLIAM  A.  HAMMOND,  M.  D^ 

Fii^ima  tif  iMnNUM  <lf  t/w  Hind  and  Xtrt'tu  .-^j/ttan  <«  tju  StIUtmt 

OoUtfft. 

If  pnbUibed  qoaiterljr,  udi  Domber  oonulnlnir  ool  len  Uum  106  ptgM> 

Tolume  umnally. 

THE  TOLIHE  BE<i»S  WITH  THE  JIXIIBT  NmOL 

Terms,  $5.00  per  annnio,    Specimen  nnmberB,  by  m&il,  $L0O. 

CLUB  RATES. 
N.  T.  Mkdical  Jockxal  and  Applctons'  New  Weekly  Journal. . .  47-00 
PsTCBOLOoiau.        "                      "                      "           "      ....  aOO 
N.  T.  Mdical  JoiimxxL  and  Fstcbolooicj^  JocaxAt MO 

FRUMZUM  PORTRAIT. 

A*  a  pmntam  lo  new  pubwribcr*  to  rithcr  oT  cur  Mp<))cal  JournaU  at  the  rinlaf  M^ 
ecrlptlDO  rate,  ur  will  •end  a  maLiiiflcctK  line  and  sllpple  eni;raTlui;,  atie  UlM IsebM, if 
Ibe  dlatlngnlfbrd  nhyrtclan,  Ibf  late  Dr.  JoiDi  W.  rntvm.  Thla  acttmrluff  la  tmlamUf 
adapted  toadoni  tbe  parlor  of  the  pbj  alclan.    Tbe  price  ortbeportmll  aluoe  lafl. 

P«yN«^Hl  In  atl  ra*t*  tnvat  hi  In  aileaiM*. 

BsmiUaacM  ahoaU  be  made  bjr  poetal  mour;  order  or  check  to  the  PobUaben, 

D.  APPLETON  &  CO.. 

S4»  *  SSI  ArMtfaray,  Aw  T»rlt. 


I).  APFLBTOy  A  C0:8  MSDtCAL  PUBUCATinif\ 


Letterman — Medical    Recollections  of 
the  Army  of  the  Potomac. 
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<|  '•■  ^  1  fbctn  at  ■  •  •  *--fV  Uraint, 

K  (Which  ami  I  •:  a  ffnodhlaiid  affrct^matftri^t]t(•  tuthr  ai«| 

':iap/ who  *  vT)nro<)  tiirir  detotiun  to  their  C":  >f 

">p*  of  praBoUos  or  exii«c<«UoD  of  rawarn 

i.eo  maiQkiBdlT  iHovhtiam  to  th«  iD«iiiort««  ' 
unt  uiinnr  tnc  ratilag  l>«IIIM  «f  tt*  'dMI  oM  Aimi  of  th«  I>oioma<.     — .%    t    .utsiirat 
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diaeuc  and  In  thla  lloe  baa  achlared  •  w«t)-dc*erred  raputatloa.  Tb«  BOW  (pptOfMd 
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;!•»  In  over;  |ili>-  nr,    TiM  aljia  I*  — pwhndtm  bt  t 

k  .  licit  f rail,  qalie  U.I  tfatfhar  Jtaprtf, 
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■ndkulllarMTto  tei  batn  gttn  w  M  work,  wtUwai.  boweret.  •Mriadat  the  piwtolua 
■aanual  la  adaMM.  Tba  ottaett  aalaMad  ta  OtnMUoa  are  coBBoa  Iktao,  neb  ••  aw 
•a*  placed  la  Manbljr  fttofabk  diri—laarii  aar  reaMMMbly  aspad  lo  meal  wliblogr 
dimry  iiamct.  tnatrvctlooa  oo  mleroaeoplc  maBlpalatloDa.  aitd  tha  Mkctloo.  iiiailw 
asdBoast1licorohlec«aft>rcuuttlsatloa.a(a  Klnn  «llh a  Tiew  of  tKilllaUos  Ihewolk* 
bfttniwr*. 
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Flint's  Physiology. 
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Physiological  Science  a*  apjAicd  to  the  Function*  of  the  JTainuM 

Body.    Bt  Austin  Flint,  Jr.,  M.  D.,  Protl  of  PliT»iology 

and  Microscopy  in  ibe  Belle vue  Hospital  Medical  College, 

Fellow  of  the  New  York  Academy  of  Medicine,  etc.,  etc 

Vol.  I.    IntKxluction.   The  Blood ;  Circulatinn ;  Respintion.    8to. 

CTofh  (tintfd  paper). |4JI0. 

Vol.  II.     AlinicntntioD ;  Digestion ;  Absorption ;  Lymph,  and  Chyle. 

Cloth  (tinted  paper).  . M.OO. 

"  Befon;  Ibe  lunc  of  the  Unit  put  tt«  entertalDed  thenplnlon  In  commoowlthallMnUMl 
therv  wa»  no  rpcttn  fur  a  irxt-book  on  pbTsioktcv .  and  tfaat  •  phvilclxD  of  hli  (Dr.  F.'t^  leAf^ 
tag  and  acoiilremt'iiti  could  more  advan'taKi^oiiiljr  mnplnv  hla  time  In  expertmnlal  muiA 
tban  In  wriilni;  a  ayticmailc  Irmttw.  Dr.  Film  bai  conVtuced  ua  (bat  we  wen  islauk^  ta 
Wo  accopi  me  iwoTolumr*  alread;  iMued  u  evtdnicc  of  what  m  oiaj  rx<M*t 
in  I'niji-  ecrlm.  We  reganl  tbem  a«  tbe  Terr  beat  inatiaaa  '  ' 
be  Knv'll»li  or  any  other  laugiuge  atTurda.and  we  rrconineod  ' 


In  tbe  reoulDlnepari  I'ribi-  ecrlm.    We  reganl  tbem  a«  tbe  Terr  beat  inatiaaa  OD  hi 

f>h.v»iiili>iO°  wbicti  ihr  Eni'lltli  or  any  other  tanguace  alTorda.asd  we  rrcommeod  tlwl 
huroucb  coDfldencc  to  attidvnta,  practtdooere,  and  laymco.  aa  modala  of  Utanxjr  mod 


lli 


Uflc  abillij  .--A',  r.  Mtdical  Journal,  Oct..  18B7. 

"  Tbe  ireallee  of  Dr.  Flint  Is  aa  yet  Incooipletc,  tb«  Unt  two  Tolnmea  oolj  harlU).'  Ixea 

Enblubed  :  but  if  tbe  rciuaininff  portlooa  are  compiled— for  every  pbyelologlcal  work  em^ 
racing  Ibe  whole  nibject  Diual  he  In  a  iin»X  meaanre  a  comntlatlon— with  Uw  aaoe  care  and 
accnracT  tbe  whole  may  Tic  wltb  any  of  iboae  ibat  have  of  late  yean  been  prodncad  la  vor 
own  or  to  fonign  langoagea."— .Br«uA  and  Ftmign  iltMm-  CMmrgltal  SnUm. 

"  The  eecond  of  the  aerie*  hat  Joat  been  pnbilabed,  and  la  DOW  before  aa.     '  "*^ 

Seat  fiuictiun  orNiitTiiloD  under  tbe  aereral  beada  or  Alimentation,  Dlg««li 
eLyninh,  and  CbUe.  Upon  tbeac  topics  the  aittbor  bealowa  the  aama  Ju<' 
bbor  wbdch  ao  eminently  cuaraclerize  tbe  Sr<i  volnme.  Facta  ar«  Miectad  « 
tSon,  tbeoriea  critically  exatiilDed,  and  conclnaiooa  eonndatad  with  oommei 
ind  preciaion."— JrrKrkon  Journal  tf  Ou  MtHeal  Hcime—. 

'*  Judnine  fl-om  tbe  able  manner  in  which  thie  voiaiue  la  written,  tlie  Mrtaa,  whan  pa^ 
Ikctad.  will  be  one  oftboaepnblicaitona  without  which  no  library  la  comnleie.  Aa  a  boak 
ofmnetal  Infbnnatloo.  It  will  ba  found  aaeTnl  to  the  practitioner,  and  aa  a  book  a/tafaia«c«, 
intaloable  In  the  bande  of  the  aoatomlat  and  pbyilolOKiat."— i>i>tNM  OltmtmiM  Jounitl  W 

"  The  work  ta  calcalated  to  attract  other  than  prolkaaional  readera,  and  la  wrltteo  wUb 
aafllclent  cleameae  and  IVeednm  flvm  lechnkal  peoactry  to  be  perfectly  Intelligible  to  aay 
well-lnlbnned  man."— /ondoii  Saturday  Snitu. 

"  Pram  the  extent  of  tbe  aatbor't  InTeatitntions  Into  Ibe  beat  theory  and  practtro  nt  iba 
preaeot  day  the  world  oTcr,  and  the  candor  and  g<^  Judirment  which  be  brlnn  to  tiotr  opon 
the  dltcurrlun  of  cacb  anblect,  we  areJaatlHed  in  re^.«f3in^  bla  Ireatlaaa  aa  riandaiil  ati4 
aothorliallve.  ao  Ikr  ta  In  tbit  dtapoted  aabject  authurlly  la  admiaalUa."— A'.  >'.  Ttm^ 

"  The  conipii'le  work.  Jadglni!  from  Iba  prvacnt  Inrtalmeot,  will  prora  a  raluable  addltica 
to  onr  vyttiematlc  troalUee  on  Imiiian  pbjalokjcry.  Tbe  volume  before  oa  la  executed  wilft 
con<icierftloui*  carv.  and  tbe  atyjp  If  rradablo  and  clear.  It  ia  a  volama  which  will  be  wal- 
come  to  tile  advanced  atudent.  and  aa  a  work  of  redueoce."— ^oiuipn  lOKOt. 

"Tbaac  excellent  monogiapbe  offer  the  moat  complete  tammary  of  the  phyaloloetial 
knowledge  of  onr  day  y«(  written  In  America,  They  are  brongbt  down  to  (h*  mnatneMl 
adTaocM  of  tba  acleace,  and  Indnde  the  miUta  or  a  niunbcr  of  orlglaal  azpslnMMa.**— 
nuiadtlfkla  MiMeat  StporUr. 

"Tbe  leading  rahjecta  treated  of  are  piraented  In  diattaict  nvM,  aaeh  a(  wUch  U  d*- 


atgned  to  be  an  cilianatlve  e«aay  on  Ibat  to  which  It  rettr*."- 

"  Tba  Iniereatlns  fMttire  of  Ibe  work  la  a  recital  of  typical  ezTwrlBwata,  whleb  an  tiBal* 
■Dd  Judlrloucly  introduced  to  iniprraa  the  Ikcla  npon  tbe  mind  uf  ibe  reader  It  U  prlntoa 
tn  elegant  aiyle,  and  may  be  oonaldered  a  model  In  Ibe  typogiapblcal  llna."— JTorf.  Jtteonl. 

"  Wa  hare  H'ih  '   '  :urli1.  and.  at  the  aane  time,  lane.    The  pmcilaat  aaA 

yodtlaa  rMOila  ..i  -licailon  are  aaodneily  ataiad,  wUhont,  B  woaU (Ma. 

ezlMideddl«ciir>'  n."-BotlonllMlleal<mit  SurgietlJMnul 

••  To  thoae  w^  nciaa.  clear,  bnl  at  tbe  aama  Uma  •<(9c(S''r.  ""'  '*' 

lumi  ut  ihieil-  ..ical  acleiice,  we  beartllv  recommaodOr.  rUnt'a  n<.rk. 

llureuver,  aa  a  «  .J  art,  It  deaarrea  a  ptomtnant  plaa*  1^0*  <t>'  Hbm? 
■haim."-jra(flra;  G^udU,  .V.  i: 


U    APPLSTOy  *   C0:8  MEDICAL  PUBLlCATIoys. 


Elliot's  Obstetric  Clinic. 

A  Practical  Contribution  to  the  Study  of  Obttttrict  and  tht  Dic- 
tates of  Women  and  Children,  Bj  Georoi  T.  Eluot,  Jr^ 
A.  M.,  M.  D.,  Prot  of  Obstetrics  and  the  Diseases  of  Women 
and  Children  in  the  BcllcTue  Hospital  Medical  Coilejfe,  Physi- 
cian to  Bellevue  Hospital  and  to  the  New  York  Lying-in  Uof^ 
pitAl,  etc^  etc.     8vo,  pp.  468.         .  .  Cloth,  $4.50 

This  Tolum*.  bj  Dr.  Elliot,  is  b«s«d  npoo  a  larg*  experience,  ioelnding  foarteen 
yean  of  service  ia  (he  l,T{ng-in  depuimcDt  of  Bellerne  HotpIUl  of  this  citj.  The 
boolc  bu  tttrsctcd  marked  alteotiOD,  aod  his  elicited  from  the  medic*!  pr«ss,  both 
ef  this  coiiolry  «Dd  Europe,  the  most  flstteriog  commendations.  It  is  Jastly  be- 
lieTed  that  the  worlc  ia  one  of  the  most  Taluable  contributions  to  obstetric  literature 
that  has  appeared  for  manj  ^eara,  and,  being  eminently  prsctioal  In  Its  character, 
cannot  fall  to  be  of  great  serrioe  to  obstetricians. 


"  Th<-  Tolnme  hr  Dr.  Elliot  has  scareelf  less  ralae,  althooxb  la  a  differant  dlrerttno,  tban 
thai  nf  ibe  Edlnhurich  phjrflclsn  (Dr.  Doncao,  Smardktt  to  OMMM«).  Tb«  maurtals  cod- 
prlilns  li  bare  hcvn  principally  gathered  throosh  a  ferrlce of  IbvlMO  years  la  tbeBellemt 
H'ltpliaL  New  Tiirk.  dnrii^  <he  *ri<ole  of  irhlcb  time  Iha  aothor  has  Men  eDnfred  In  clini- 
cal teachlnK.  Tbr  case*  now c><lle'-i<-d  Inl'ia  handMime Tolnme  lUnttnte  kllhmlljr  (he  anx- 
ieties aod  diaappolntraeni*.  as  well  ss  the  htlinie«  and  saccessva,  which  are  losepanbla 
from  Ibe  re«poo>lble  pranke  of  obstetrics— a  line  of  prarilce  whicfa,  ander  dlfllcoltle*,  'le- 
Bands  (he  graalest  moral  cnnrai-o.  ihe  hUtaett  skill,  and  Ibe  power  of  artlng  promptly  on  a 
•iidden  emergency.  Dr.  Elli>>r«  favurlte  sobjeot  appears  to  b«  operative  midwifery;  bat 
thechapiteri  on  the  relations  ursibamloaila  to  preiniancy.  ante-partam  hamorrhage,  the  li>- 
docllon  of  labor,  sod  tbe  danoer*  whicb  arise  lh>m  campre«tlon  or  (be  ftinla.  are  all  TlnervlDg 
of  csreftil  pcraul.  Tbe  pleasore  we  Ibel  at  helac  able  to  speak  so  (kvorahly  of  Dr  Elliott 
tolanie  U  enhanced  by  the  drcamatanee  that  be  was  a  papQ  a(  the  Dnbllo  Lvio^-ln  Hooplial 
when  Dr.  Sbekelion  was  master.  We  can  cenaialy  say  tiuit  hli  teaching*  raSect  grsai  credit 
Bpon  his  .Vlma  Mater"— I«w<M  Lamett,  ApfO  II.  1888. 

"  This  may  be  said  to  belong  (o  a  daas  of  bouK*  *  allar  the  praellUoaer'*  own  heart.'  In 
Ibem  he  flnd«  s  wider  nuifle  of  cases  tban  comes  noder  his  obeervatlon  In  ofdlnarr  practice  i 
In  Ibem  be  learns  the  applicatloD  of  (he  most  recent  Improvemeuts  of  bis  srt ;  In  ibem  h« 
tods  Ibe  cnunterpart  of  cases  wblcb  have  ransed  btm  (he  deepest  anxiety :  In  ibem.  too,  he 
may  tlud  oousolattoo,  tor  Ibe  regret— (be  oAprlng  of  limited  experience,  whlcb  bas  alway* 
oast  a  shadow  on  the  temeobmno*  of  eonia  or  his  btal  case*— will  paee  awsy  »t  be  reads  of 
■tollar  ones  In  which  fkrgmierresmirenor  evert  ktn^  rsllt-d  to  avert  a  kial  lermlnatloa. 

■•  There  sre  nol  many  r  '         kindlnoarl  v  can  probably  all  be  aom. 

bared  on  Ibe  Infers  of  a  ^:  .  •  •  Many'  - '-ooear,  thenritare,  to  faiSa- 

•■oe  n>  til  extend  to  Ibis  V;  il  welome.  i  nd  It  as  IblJy  as  possible. 

Wc  do  Iha*  welcome  it :  a*iiicpr<>.m<  ttoo  'if  a  ircnilcEMdo  nt  .^r.-iiexpertenca.ackBOisledfad 
ability,  and  blsib  poslUoe—as  snonunailoa  ttota  one  tif  the  Tsadlnf  school*  of  oorooaatzy. 
and  s«  an  honorable  sddlllim  to  our  nsilonal  OMdleal  lltewtnre.  '— AsiSTieeis  Jtitnatif 
ilfitk^  Mmof.  April,  itsia 

"  As  Uie  ba<ik  now  siaudi.  II  U  Invaluable  Ibr  Ibe  practitioner  of  ob*t«lr1e*.  Ibr  he  will 
haidiT  ever  In  prartlce  llod  hlni*cir  In  a  tight  place,  tbe  counterpart  of  which  he  will  not 
iod  la  Dr.  Klllot's  b»ok.  "-.»•<>  Tork  MmHeal  JMriiat,  Febraary,  1818. 


"Tlie  ixwk  ha«  the  (W'thncH  of  boepltal  praellce  ihroairbool,  la  I 

pubokvy,  iberaneui'cil  •nl    'ifrailre  proceedlBits.    It  will  be  toat  ,  .  ^  . 

t>Ir  'ti  the  dopartmeul  of  obelclrlc*.  In  an  attractive  aikd  ease 

I'-ni  aivl  Iniprured  views  ••(  Ibe  profession.'  —CVw^wtdA 


amiMini  nf  valua' 
style,  aecitrdlug  tu 
lancttami  fXimrt. 

"  .\«  a  whuls,  we  tcnow  ol  no 
Which  can  he  ft»m(iarefl  with  It 
Wt/ery  In  the  cotintry." — Boftoft  '.'  

"One  nf  the  most  altnutwe  ••  well  s» 
plassare  of  reading.    In  rnneln-liio.  »e  ree.,i 

bncnate,  as  r««atds  clinic 

Maay  ilpe,  alderly  )>- 
gnlabed  ^y  mnnnr.  <mnt 
•mdlti'       "^ 
obelei! 

hit  «r. 

!■ 
<- 
Qt  tiaao  mreiv  a.taioeo  ojr  to  yooog  a  man     - 


10  diatnaali^ 

rat  I  re  proceedings.^  It  will  be  toand  to  posses*  a  great 


:  whlc-h  hat  i»»uin1  from  Ibe  Amerlcaa  prate, 
i>e  In  the  hsn.l>  .,r  (Very  practitioner  Of  mM 

'  work*  we  lisvo  bad  th» 

'I?  rH>  equal  tn  the  Knglltb 
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B.  APPLBTOyjb  CO:S  PUBLICATIOys. 


THE  PHYSIOLOGY  OF  MAN; 


ro  BEPSBSEXT  THE  EXISTINO  STATE    OF   PHTSIOLOGICAL  SCIEKCK. 
AS  APPLIED  TO  THE  FUNCTIONS  OF  THE  HUMAN  BODY. 

By    A.TTSTIN    JT-LINX,    Jr.,     SI.  I>. 

Alimentation;   Digestion;  Absorption;   Lympli   and  Chyle. 

1  ToloiM,  tre.    Cloth.    Prise,  $4.60. 


BXCXJTTZT    rVBI.IBBBD. 

THE    FIRST    VOLUME    OF    THE    SERIES 

BT 

A.TTSTIN'     VTL.XSf'r,    Jr.,     M.   D., 

CX>5T4ISI50 

Introduction;  The   Blood;   The  Circulation;   Respiration. 

Thne  TolmnM  now  ready.   CloUi.  Price,  t4.M  eMh. 
To  bt  computed  in  f\mr  rolume$. 


"  Profeasor  Flint  is  engaged  in  the  preparation  of  an  extended  work  on  hanum 
pliToiolof^,  in  which  he  profc>?e«  to  consider  all  the  subjects  osuallT  regarded  as  be- 
longing to  that  department  of  physical  dcionce.  The  work  will  be  divided  into 
separate  and  distinct  parti>,  but  the  scrcral  Tolames  in  which  it  is  to  be  published 
will  form  a  connected  series." — Propiitmrt  Journal. 

It  is  free  from  technicalities  and  piirrly  profe4:>iontl  tvrms,  and  instead  of  only 
being  adapted  to  the  use  of  the  medical  faculty,  «-ill  be  found  of  interest  to  the 
general  reader  who  desires  clear  and  concise  information  on  the  subject  of  man 
phrsicaL" — Evening  Po$l. 

"  Digestion  Is  too  little  undoT.'tood,  indigei>tion  too  citennvely  suB^red,  to 
render  thli  a  work  of  siipercro^ntion.  Stomachs  will  have  their  revenge,  sooner  or 
later,  if  Nature's  laws  arc  infring«<l  upon  throagh  ignorance  or  stubbornness,  and  it 
I*  well  that  all  should  understand  how  the  penalty  for  'high  living'  is  asseesed."— 
Chicago  htening  JmtrwU. 

"A  year  has  elapsed  i>ince  Dr.  Flint  published  the  flmt  part  of  bis  great  woHt 
upon  human  physiology.  It  was  an  admirable  treatise — distinct  In  itsett — exbaoefr 
^tiK  the  special  subject*  upon  which  It  treated." — Philadelphia  jHquirer, 


CATALOGUE 

OF 

MEDICAL    WORKS. 


ANSTIK 

Neuralgia,  and  DUmsm  which  ntewbU  it. 
By  FRANCIS  E.  AXSTIE,  M.  I).,  F.  R.  T.  P.. 

Senior  AMiflADi  PhTrlclin  to  vrealmln'tpr  Ilofplial ;  L'-cIurfr  on  Malrrto  Mmilm  In  Wrtt- 
mlnslrr  Hiirptial  Scbml ;  aiid  Phvlcliu  lo  ILc  B<  l^ravc  Uuaiplul  fur  I'l.Uilren :  Eultoi 
of  "The  PrvcUtioncr"  iLondi'ii).  etc. 

1  Tol.,  12mo.    Clotli,  tS.60. 

"  It  I*  a  Talnible  coolribation  to  Klriitlflc  mtHUciar."—TIU  Lanett  ilAmttrm). 

**Bli  work  upon  Nennlgia  U  (me  or  tlic  cno»t  ttil'rvalltijr.  ln*inirMvf>.  nitit  pActlcAU 
WP  li«ve  »ci-n  for*  lony  time.    We  hire  eiren  II  ntrefnl  Twiilir  ■    ■     .  m^i  •iQitj, 

•Dd,  for  a  ireatt>r  nf  lt«  fixe,  we  are  free  !«>  aar  tlMt  we  have  i  u'  itutt  j^lvc* 

IB»rr  pfw.Ui  al  iafomiailoa  and  U  faller  or  uaeftii  avsgoatlona."—  -  i.vd. 

BARKER 
On  Sea-sickness. 

llT  FORnyCE  BAREER,  M.  D., 

CUBkal  Pro(b«aor  ot  Mlilwlfrr;  and  ilic  DUvaan  of  Woioeu  In  Itw  Bellene  Ronitai 

Modlcal  lullcie,  etc. 

1  Tol.,  16mo.   36  pp.    Fleziblt  Cloth,  7S  stata. 

nrprtnted  from  the  New  Tobx  Medical  JoxntHAU.  By  rraaon  of  tbe  enal  dmuim 
for  ttw  namber  of  that  lournal  eoniklnlng  the  paper,  it  b  now  pirnaieil  In  book  forat, 
wltb  aiich  prMcripUiu  addad  a*  tha  aatkor  baa  foand  aaaltal  la  reitariag  lb*  aaaciina 
from  •ea^ickneaa. 

BARNE3. 
Obstetric  Operations,  haiuding  the  Treatmnu 

of  ILr.inorrhmjr, 

Ut  ROBERT  BAR.VES,  M.  D ,  F  R  C.  P,  t.nNnn<f. 

Obatetrle  PhyalcUn  to  aod  Uartnrer  on  Midwifery  i  rbU- 

dren  at  ^t.  Thocn**'a  Ho'plu);  I'tamlner  nn  n*  :  l*ti». 

alclan*  and  lo  the  Horal  C'olleice  nf  8Drv<e<«n».  i.tmhtm  wn.i.  i-i.    i  t.»^ in  iba 

Looilon  UoaplUl,  and  lata  Phjalclas  \»  llio  Kaalan  DItUiob  uf  the  Royal  Matenilty 
Charity. 

WITH  ADDITIONS,  by  BENJAMIN  F.  DAWSON,  M.  D., 

\M»  I.^oclimr  CI  ri.rint   T'.!li..|o-v  In  !!..■    M.-.'.iI  r>.-l'Jr!"l.-lit  of  (1,.    r.ilv.i»ilv  i.f  N^w 

y... 

N.-u    '  .  ..1 

Sotictj  of  lljc  C  .ui.!..  of  .N.  u   \  i.il.,  lU  ,  I  it- 

taeoDd  Aatrlean  EdiUen.    1  toI„  Sto.   603  pp.   Clotli,  94.50. 

To  tha  aladvut  and  pfacllUoaer  Ihia  work  will  pmre  of  the  greilrtt  ntue,  brla(.  a*  H 
la,  a  mo«t  (wrfart  toil  biH>k  on  "Obalrtrlc  Operatlona,"  by  una  who  baa  lUrly  caraad  Iba 
lillht  to  aatnina  Ibr  pmlUna  of  a  t«acbar. 

"Pnch  a  work  a«  Dr.  nanica'*  waa  er«ally  n<wd«l.    It  la  ralraUted  (o  eUmta  tbt 
rBfarlirr  of  tha  obatatrk  art  lu  tbla  oenBiry.  aad  to  b«  of  (raat  a^nlw  to  tha  prartitlooM.' 


J>.  Appkton  ds  Co.*$  Medical  Publieatiotu. 

Bellevue  and  Charity  Hospital  Reports. 

TJie  volume  of  BdUviie  and  VlMrlty  llospit<d  Iiej}orU 
for  1870,  containing  valualile  contributions  from 

I8AA0  E.  TAYLOR,  K  D.,  WILLIAM  A.  HAMMOND,  M.  D, 

AUSTIN  FLINT,  M.  D.,  T.  GAILLARD  THOMAS,  M.  D^ 

LEWIS  A.  SAYRE,  M.  D.,  FRANK  II.  HAMILTON,  M.  D, 

and  others. 

1  vol.,  8vo.    CloUi,  $4.00. 

"These  institiitiong  are  the  nioist  unportuit,  as  reganls  accommodation*  for 
patients  and  variet;  of  casea  treated,  of  any  on  this  oonlinenl,  uud  are  aurpaaned 
by  but  few  in  the  world.  The  gentlemen  connected  with  tbein  arc  aclcnowledscd 
to  be  auioni;  the  lirst  in  their  profession,  and  the  volume  is  an  important  additim 
to  the  profcDsional  literature  of  thij  country." — Pti/cluitogical  Journal. 


BENNET 
Winter  and  Spring  on  the  Shores  of 

^/(■c  MfdUcrranc-an ;  or^  the  Jlioicra,  Mentone,  Italy, 
Voraica,  Hicili/,  Algeria,  Sjxtitt,  and  BiarrUzy  at  Win- 
ter Climates. 

By  J.  HENRY  BEXNET,  M.  D., 

Mnnbor  of  Iho  Royal  Collrce  of  Fhrniclan*,  London:  Iat«  Plijnlclan-AconDCbcr  lo  Iha 
K-'j-nl  Free  Uo«pluI;  Docturor  Mp.llclne  «.f  tlie  I  nUcmlly  of  l-arU;  rorrovrtj  RmI- 
di'Dl  Pbrticum  U>  Uic  Pari*  Uocpllalt  (vx-Intcmo  dea  UOpluox  de  Parta),  etc 

This  work  embodies  the  ex[>er1ence  of  ten  winter*  and  »prtns»  panawl  by  Dr  Bnnvl 
OB  the  •boroa  ut  the  Medltorruoan,  and  contains  much  valnablc  Infonnailon  IM  pbyit' 
dans  In  relation  to  the  boaltbrcatoring  cllmato  of  the  roglona  drscillNxL 

1  ▼oL,  12mo.   621  pp.   Cloth,  MJiO. 

"  Bxc«edinsty  readabtc,  apart  from  Its  special  parpoMS,  and  well  lllaalrated.'*— Aai^ 

"It  haa  ■  mora  sabstaiitlal  ratoe  fur  the  pbysldan,  perhaps,  than  for  anjr  uUior  class  ot 
pnfossluD.  ,  .  .  \V«  cooiiaeiid  this  bi-iok  to  our  renders  si  *  vuluiog  iirr'nuilog  l«« 
capital  qaallScatlona— It  Is  at  ouou  euturtululngand  tuelmctlvc'  —.V.  Y.  MtUU-at  Jewnti, 

On  the  Treatment  of  Pulmonary  Con- 

emiiption,  by  Ilygknc,  Cliinatf,  and  Medicine,  m  iU 
Connection  leilA  Modem  Doctrines. 

By  JAMES  nRNRT  BENNET,  U.  0., 

Menber  of  the  Royal  CuUcgo  of  Physlelaus.  London ;  Doctor  of  Hadldne  of  the  Uuianlty 

of  Paris,  etc.,  etCL 

1  ToL,  Uiln  8to.   Cloth,  tl.SO. 

Aa  iDteiTvtlnK  and  Instmctlre  woric,  written  In  tbo  alrnne-,  clear,  aixl  birid  mtaMt 
Which  sppcara  in  all  Uus  oontrihutioiis  of  Dr.  llonnet  to  medical  <ir  general  ItlmturSL 

"We  r  the  allsniioo  of  all,  for  lis  practlct  coMM*- 

MDMils>'  Hie  «:uiuve  of  an  touparsl*  cUntataa,  pala» 

naryaeosui-, .-._,      x-.- ■;-l(.^^M. 


D.  Applcion  ds   Co.'s  Medical  Pttblicatioiis. 

BILLROTH. 
General  Surgical  Pathology  and  The- 

rajHtidcji,  in  Fifty  Lectures.  A  Text-book  for  StudmU 
and  Physicians. 

By  Dr.  THEODOR  BILLROTH, 

Prafc'Mor  of  Soipyj  In  Ttamu. 

Translated  from  th«  Fonrth  Oeniuui  Edition,  with  the  special  penolaaion 
of  the  Author,  by 

CUARLES  E.  HACKLEY,  A.  M.,  M.  D., 


to  Um  K««  Tofk  Ky<  uM  Ear  Inl 

ut  Om  New  York  A 


PbjrilrUu  to  Um  N«w  Tock  HotpluJ ;  Falknt 
ijriif  Millftiw,  etc 


1  vol.,  Bto.   676  pp.,  tad  169  Weodrat*.   Clotb,  16.00. 

ProfesBor  Tbeodor  Billroth,  one  of  the  most  ooteU  autboritiee  on 
Surgical  Pathology,  Kivea  in  this  volume  a  complete  ritMtni  of  the  exist- 
ing state  of  knowledge  in  this  branch  of  medical  tcience.  The  fact  of 
thia  publication  going  through  four  editions  in  Gemianj,  and  having 
been  translated  into  French,  Italian,  Russian,  and  Hungarian,  should  be 
tome  gaamijtee  for  it*  standing. 


•*  The  want  of  «  book  In  the  Fneli'h  lanrrtnjjf,  pmxoilait  in  a  cnnclM  fonn  Ibe 


rif  »•  of  the  German  ( 

iKiok  tomM  more  pctfec' 

We  wonlij  iitrongiy  recoimnrn.i  n  ii.  nu  win.  i 

Iboagbt  and  obaerration  in  Rirpcal  pathotocy   i 

"  \  great  additioa  to  oar  lit<Tature." — -V.  )'. 

**  We  can  aMiire  otir  reader!)  that  ibcy  wITI  conaldcr  neither  money  wiated  fal 
ili  jratchaac,  nor  lioM  hi  iu  ptraaaL" —  tSt  ifmBttI  finmUfOftr. 


;  and  we  venture  to  isy  do 
l>T««(nl  Ttklume.    .... 

'■  ■ -rMil  In  the  pn)f;T«M  of 
—  7'A*  iMnat. 


D.  Appkton  tb  Co.^s  Medi'^al  Puhlicatlont. 

COMBE. 
The  Management  of  Infancy,  Phytidogi- 

cal  and  Moral.    Intended  cft^fij/  for  Uie    Use  of 
Parents. 

Bj  ANDREW  COMBE,  M.  D. 

BEVISEI)   AITO    EDITED 

By  SIR  JAMES  CLARK,  K,  0.  B.,  M.  D.,  F.  R.  &, 

rbjticiiii-la-otdlurjr  lo  Um  Qnean. 

Tint  Ameriekn   from  tbe  TenUt  London  Edjtion.     I  vol,   13ma,    809  p^ 

CloUi,  tl.»0. 

'^  In  tbe  foUowing  pages  I  have  addressed  myself  chiefly  to  parents 
and  to  the  Tuongcr  mctnhers  of  tLo  medical  profvosiuB  ;  but  it  is  not  to 
them  alone  that  the  sulyeot  ought  to  prove  attractive.  The  st'.idy  of  in- 
fancy, considered  even  as  an  element  in  the  history  and  philosophy  of 
man,  abounds  in  interest,  and  is  fertile  in  truths  of  the  highest  pmctiual 
valoe  and  importance."— £!r(ract /row  Author"*  Pr^ace. 

"  This  excellent  litlle  book  shoulJ  be  in  the  hnnJ  of  crcrr  molhor  of  a  fiimny ; 
and  if  »onie  of  our  lady  Irlcnda  would  niasler  its  conlenu,  ind  rither  brio);  up 
their  children  by  the  li|;hl  of  its  tcachin^i,  or  coraraunioate  the  Iruih^  it  ood'Aiiia 
to  the  poor  by  whom  thvr  are  surruumlt^d,  wu  are  convini'ed  that  lh>-/  would  ef- 
fect iuhnitcly  more  |^od  than  by  the  distribution  of  tiny  nuiDt>or  of  tracts  what- 
ever ....  W'c  consider  this  work  to  be  one  of  the  few  pupuUr  mediciU  treatiM* 
that  any  practitioner  may  reoommend  to  his  patients ;  and,  tiiough,  if  its  prvcepls 
are  followed,  he  will  probably  lose  a  few  |!;uidcu9,  he  will  not  begrurlge  them  if 
be  aeei  his  frienda'  children  grow  up  healthy,  active,  strong,  and  t>oth  otetUal^ 
and  physically  capable." — T/u  Laitnt, 


DAVIS. 

Conservative  Surgery,  as  exhibited  in  remedying 
eojne  of  tJui  Mechanical  Catues  tJutt  operate  ir\furi- 
ouslij  both  in  Health  and  Diteaae.    ^VilK  1  Hast  rations. 

By  HENRY  O.  DAVIS,  M.  D., 

Utnbw  of  tac  Amsnou  Hedloal  Aasodatlon,  •<«.,  sttL 

1  *oL,  Sto.    816  pp.   Cloth,  $8.00. 

The  Author  hat  M^oyod  rare  facilities  for  the  study  and  treatnuot 
of  certain  classes  of  disease,  and  the  records  here  presented  to  the  pro- 
fsMion  are  the  gfradual  accuinulatiun  of  over  thirty  years'  investigation. 

"  Dr.  Dnris,  brinfEing,  as  he  doM  to  his  (pecially,  a  great  aptitniJ*  for  tba 
iOlntion  "^  .-...1..,..:  ,1  .....1. !....„_  takM  a  high  rank  as  an  orllKiiH-dJo  sargeoo, 
and  hia  >'  'in  lo  the  literature  of  the  siilijrct  is  both  valu- 
able an'l    '                        it  worthy  of  a  place  in  everr  phraician'i  library 

The  It  Tie  i"  uii|>r<'i<.'uil>iig,  but  trenchant,  grapble,  and,  best  of  all,  i)uit«  intaUv 
giblCL" — Stidicixt  Hraird. 


D.  Appkton  <b  Co.^s  Medical  PuUicationt, 

FLINT. 
The   Physiology  of  Man.     Dffifjned  to rrp. 

resent  tfui  Ecistiiig  State  of  J'hysioloijical  Science  a» 
ajtplied  to  the  Functions  qf  the  Human  Bodi/. 
By  ArsTIX  FLIXT,  Jr.,  M.  D., 


«r  Pbrilelocr  M")  MlTWKsipr  In  tho  nolteni.  lloapUal  Mnllnl  Colh«iN  •»<  '"  "•• 

loo*  I>lu(l'C«Ui««  IIiMpittl  i  FcAoW  uf  Ui»  N>«  York  Aa<>«njr  uT  MolkUw ;  UkruwopM 
la  BtflcTM  Iloqiltal 

In  Uti  ToInmM.   Iro.   TloUd  Ptper. 
Yulurae  I. — 77</'  Blood;  Cin'ulition  ;  J2c»j?lra(ion. 

8to.    503  pp.     CloUi,  M.50. 


Daeli  n«  Mai  «r  Uw  Maapwjr  (hiMa. 

*  If  the  ramaininp  pot-tuinD  of  tliln  witrV  arc  <<ini|itli-<]  « ilh  thf  tuat  ear*  ttd 
■ecnnkc^,  the  obuli'  iiiar  vie  with  anjr  of  tho««  Unit  lurt-  Af  late  roan  been  pro- 
iliirvJ  iu  oar  o«i>  or  ia  forn^pi  Ungaagm." — BriliA  mw/  f'urtign  jUnikv-VMruryi- 

"JlaabooV     '  ' 'itaTol  lo  lb*  pnutitloDcr, 

and,  aa  a  book  i'  'li«  uaianlat  and  phjit- 

"  Tbc  coni|ilrt«  work  will  prorc  a  raluatilc  addition  to  oar  (rit«mali«  tiMtiMt 
on  human  |)hT*lolou;_y  " — Tkt  Jjanfft. 

"  To  Onwi'  wlio  (Iwlrw  to  Kct  In  on<>  toIuftm*  a  roncl«t  and  daar.  am!  al  iIm 
•an*  liiu«  iinffirirnily  full  i^um-  <■•  '  'i—  •■-■■>■"••  «<•'■>  "•'  i.in-.inU..;—.!  •Hrno*,' 
w«  can  brartiljf  r<sx>nin»<nil  Dr.  Y'.  i^ni|ihi- 

Cal  art  It  dr«.'rvra  a  |in>ii)ini'cit  pi  i  >;i|ilctun 

k  Co,  dracrre  thn  tlwnkn  of  tlir  |>iul>-~-icjit  lui  tlt«  v«i_v  )i.ti>il.uuMi  fivl*  in  wbirh 
they  la»uo  tnwBcal  worln.  Thfy  icita  in  hop«  of  a  timn  when  it  wiU  b«  »crT 
geotnUj  belierod  bjr  pabUiban  that  fiijugUat'  ejw  are  vorth  •aviaf.''— Vn^. 
ml  O^tMt. 


D.  AppUton  <fc  Co,'»  Medical  Publicationt. 


Flint's     Physiology.       Volumo   ll.  —  AUmtnta- 
t'ufiij  Dvjcstionj  Absorption  I  Lyv^'h  and  Chyle. 
8vo.    656  pp.     Clotb,  94.60. 

"  The  Kccond  instalmcot  of  this  work  f\i1fila  ill  the  exp«cUt]oiu  nlsed  \>y  the 
pcrtual  of  the  firet.  .  .  .  The  author's  cxplADations  and  drdnctioai  bear 
evidence  of  much  carcfUl  reBcction  and  study.  .  .  .  The  entire  work  \a  ono 
of  rare  interest  The  author's  style  is  as  clear  and  conciso  aa  bii  melbod  \m 
studious,  careful,  and  clal>oratc." — fhitaJeljAia  Jnt/uirtr. 

"  We  regard  the  two  treatises  already  issued  as  the  very  best  on  hununi  pbyti- 
ology  which  the  Enjrlish  or  any  other  language  aflbrds,  and  we  recomrocnd  tbcm 
with  tliorough  confidence  to  students,  practitioners,  and  laymen,  as  models  of 
literary  and  scicntilie  ability." — X.  T.  Alaiical  Journal. 

"We  have  found  the  style  easy,  lucid,  oitd  at  the  same  time  terse.  The  prac- 
tical and  positive  results  of  physiological  investigation  are  succinctly  ttaled, 
without,  it  would  seem,  extended  diseusaion  of  disputed  points." — Bofitm  JMitai 
and  Surgical  JoumaL 

"  It  is  a  volume  which  will  be  welcome  to  the  advanced  student,  and  aa  ■ 
work  of  reference" — Tkt  Lancet. 

"  The  leading  subjects  treated  of  are  presented  in  distinct  parte,  each  of  which 
is  designed  to  be  an  exhaustive  essay  on  that  to  which  it  refers." — ICarttni  Jma-- 
nal  of  Madicint. 

Volume  III. — Secretion;  Eecretion ;  Ductless  Glands;  iV«- 

trition;  Animal  Ileat ;  3fovem&nts  ;  Voic^  and  Speech. 

8to.    626  pp.    Cloth,  M.60. 

"  Dr.  Flint's  reputation  is  sufficicnt  to  give  a  character  to  the  book  amoag  th* 
profession,  where  it  will  chiefly  drciilate,  and  many  of  the  facts  given  have  MSB 
veri6ed  by  the  autlior  in  his  laboratory  and  in  public  demonslnUHHis." — ChUtga 
Courier, 

"  The  author  bestows  judicious  care  and  labor.  Facts  are  selected  with  dis- 
crimination, theories  critically  examiuei],  and  conclosinns  enunciated  with  com- 
lDeada1>1c  clrnmcM  and  precision." — American  Journal  o/l/u  iftdieal  Sdtneit. 

"  The  work  is  calculated  to  attract  other  than  professional  readats,  anil  b 
written  with  sufficient  clearness  and  freedom  from  technical  pedantry  to  b«  per- 
fectly intelligible  to  any  well-informed  man." — London  Saturday  Stvien. 

"  From  the  extent  of  the  author's  investigations  into  the  b' -  ■ '<•. 

tloe  of  the  present  day,  the  world  over,  and  the  candor  and  go  h 

be  bringa  to  bear  upon  the  dii-cussioa  of  each  subject,  weare  juouui.j  m  n^.i:uuig 
Us  treatises  ss  eUodard  and  authoritative,  to  far  as  in  this  disputed  subject 
authority  is  admissible. — .Vne  York  Tinu4. 

Volume  IV. — The  Nervous  System. 

This  volumo  is  uow  roudy.  It  is  a  work  of  great  interest,  and,  ia 
ooiUUiiCtion  with  the  "  Treatise  on  Discuses  of  the  Xervous  System,''  by 
Dr.  Wm.  A.  ilainmond,  oongtllutve  a  cotupluto  wurkuu  "  The  I'byaiology 
atid  Pathology  ol  the  Neiroo*  Systeiu." 

Volumo  V, — Generation.    {In  jpreu.) 


■Tmrv 


Tnf-'jfiir-; 


D.  Appkton  A  Co.'$  Medical  PuUieationa. 


Yort: 


FLINT. 
Manual  of  Chemical   Examination  of 

the  Crine  in  Diseoie.  With  £nef  Directions  for  tht 
Ejc^mination  (>f  the  most  Common  Yaritlica  of  Uri- 
nary Calculi. 

Bj  AUSTIN  FLIXT,  Jr.,  M.  D., 

r  of  Fk^elag;  ksd  MUt<m<«[>/  tn  (b*  tV-norna  Ilivrilul  Uwllnl  rnUoft* :  FrDov  of  tk« 
r  To(t  AeMtemjr  of  Mcdlriiw:  MrmlM'  of  lli<i  Mnllr*)  !Ju<.kiT  of  lh>  I'ouolv  of  5rw 
t ;  BmMaI  MatntKr  of  tbf  Lj  worn  of  Xatonl  Uhlur}'  Ia  tiu  Cltf  of  Kr<r  Yurli,  etc. 

Thiid  Zditlon,  nrlMd  and  eorreeted.    1  rol.,  12iBa.   77  pp.   Cloth,  tl.OO. 

The  chief  nira  of  this  little  work  is  to  enable  the  busy  practitioner  to 

make  for  bimaolf,  rapidly  and  ca:.ily,  all  ordinary  eianiinations  of  Urine; 

to  give  him  the  beoe6t  of  the  author'*  experience  in  eliminating  little 

difficoltiea  in  the  inanipnlations  and  in  rednoing  proces8€«  of  anolysia 

to  the  atmoet  simplicity  that  ijt  coujiatcut  with  accuracy. 

"  We  do  not  know  of  ray  work  in  Rnglinh  so  complvle  and  handy  ai  the 
Maoual  now  ofTered  to  the  prof«>sion  by  I>r.  Klinl,  and  the  hig;h  trientifle  r<>]mta> 
tion  of  the  antbor  is  a  fufflcicnl  guaranlve  of  the  accuracy  of  all  the  dir«:iioi» 
given." — Journal  of  AppUtd  C^mitOy. 

"  We  can  unhesitatingly  recommeDd  ihii  Manual." — Ptyrkiiltigieal  Journal. 

"Emioently  practical "—/JrAroi/  Bnim  of  JttJidat, 

On  the  Physiological  Effects  of  Severe 

and  Protracted  Miucular  Kcerciae.    With  Sj)*cial  Rff- 
ercnct  to  it»  Iufiuen<ie  Mpon  the  Ejccretion  of  Nitrogen. 
By  AUSTIN  FLINT,  Jt.,  M.D, 

fUtoiW'  «r  Plinlolatj  ta  th*  B«I1«tu  Quptlal  M*<]leil  Calk««,  X«v  Tark.  rtc,  (la. 

1  TOL,  tTO.  SI  pp.  Cloth,  tS.OO. 
This  monograph  on  the  relations  of  Urea  to  Excrciae  ia  the  result  of 
•  thorough  and  c-areful  inrestigatioa  mad«  In  the  com  of  Mr.  Edward 
Pavfon  Weaton,  the  celebrated  pedestrian.  The  chemical  analyaea  w«r« 
made  under  the  direction  of  K.  O.  Doromna,  M.  D.,  Profeaaor  of  Chem- 
iatry  and  Toxicology  in  the  Brllerne  Hospital  Medical  College,  by 
Mr.  Oscar  Loew,  his  assistant.  The  obwrTatioiu  wer«  made  with  the 
cooperation  of  J.  O.  Dalton,  M.  D.,  IVofesaor  of  Physiology  in  the  Col- 
let^ of  Physiciani  and  Surgeons;  Alexander  It.  Mott,  M.  D.,  Professor 
of  Surgical  Anatomy;  W.  IL  Van  Bureo,  M.  D.,  Profe»«or  of  PrinciplM 
of  Sorgory;  Austin  Flint,  M.  D.,  Professor  of  the  Princuplc*  and  Prac- 
tlc«  of  Me<lioiDe;  W,  A.  Hammond,  M.  D.,  Profeaaor  of  Diseases  of  tha 
Mind  and  Nervous  System— all  of  the  Bcllevue  Hospital  Medical  CoU«ga. 

"  This  work  will  he  foqnd  intrrceting  to  every  phTsiclaa.  A  vanibOT  of  fm- 
portast  results  were  obtained  ralaablo  to  the  physiologist." — fla.  JlmLIUjmimjf. 


D.  AppUlon  <t  Co.''a  Medical  Publicationt. 


HAMMOND. 
A  Treatise  on  Diseases  of  the  Nervous 

Si/stcm. 

By  WILLIAM   A.   OASTMOND,  M.  D., 

Bwtnui  of  Pimm  ofth*  Mtnd  and  Kmoat  SjrXmi.  u»l  ot  ninlal  MwUrtiM,  In  Um  8*B*Taa 
llu>|iiul  Mnlkal  ColkiK :  Phvtlvtu-lD-Cbkir  to  Ox  N»w  York  SUM  Uiuplui  Ibr  IMmmm 
of  the  Ncrroai  SjrfUun.  «lr.  etc, 

ncoirn  bditiox.  iiKrniiD  aho  coRnxcTzo. 
WiUi  Foity-flvc  nioitntioni.    1  toL,  8to.   7M  pp.   Clotli,  $6.00. 

The  treatise  niuUrsces  iia  iutrmliictury  chapter,  which  rvlntes  to  tb« 
inslruiuents  and  apparatus  empluyeil  in  the  diagnosis  and  treatment  of 
diseases  of  the  nervous  system,  and  five  sections.  Of  these,  the  first 
treats  of  diseases  of  the  brain  ;  tho  second,  diseases  of  the  spinal  cord  ; 
the  tliird,  oerebro-spinol  diseases;  the  fourth,  diseases  of  nervc-c«IU; 
and  the  fifth,  diseases  of  the  peripheral  nerves.  One  feature  which  may 
be  claimed  fur  the  work  is,  that  it  rests,  to  a  great  extent,  upon  the  per* 
sonal  observation  and  experience  of  the  author,  and  is  therefore  do  luer* 
compilation. 


"  The  author'a  clear  and  lerse  slyte  of  diclioo  rendrni  the  book  exeecdingly 
readable,  sriil  llie  cam  reported  and  ciUmI  add  much  to  (be  intrrrsi  of  the  Icsv 
.  .  .  There  is  so  much  that  U  entertaining  in  the  menial  tod  other  manlfaat^ 
tions  of  oerrcMit  disorder,  cipeci-ill;  wIicd  presented  as  they  are  here,  that  a  work 
of  Ibis  kinil  will  find  many  reader*  outside  the  profession;  and,  it  may  be  hoped, 
will  serve  not  only  to  interest  and  nnuxe,  but  to  induce  a  closer  observance  of 
those  hygienic  lawn  upon  who»e  viirlatlon  many  of  the  aihnenis  here  treated  of 
depend." — yot  York  Mtdieal  Javrnvt. 

*'  The  work  is  replete  with  useful  kno»lcdi;e,  and  every  physician  who  expeota 
10  be  called  on,  as  an  eiperl,  to  testify  io  eusea  of  supposed  uisanitv,  after  tbe 
oommis^ioa  of  crimes,  should  gire  the  book  a  thorough  perasaL" — ZMsmastdl 
MidiMl  IltraliL 

"  That  a  treatise  by  Prof.  Hammond  would  be  one  of  a  hiicb  ortler  was  what 
«e  anticipated,  and  it  afTord^  us  pleiuure  to  stale  that  our  aulicipakiuns  bar* 
been  realized," — Cincinnati  Mtdical  lUjirrtoty, 


"  It  affords  a  vast  amount  of  information,  is  eaptlvating 
— CuutmaM  Lancet  and  Oitrrvrr. 


and  worth  rvadiog' 


"This  is  unqucitionably  the  most  complete  treatise  oti  ''  "  -..^  to  which 
It  is  devoted  ibst  has  yel  appeared  in  ilii<  Rnelith  lair  lU  value  la 

much  increased  by  the  fact  that  Dr.  lUmmnml  has  man..  . ..  :  .  .i  on  his  own 
experience  and  practice,  which,  we  need  hardly  remind  our  rcadera,  have  bcc* 
very  extensive. " — London  Medical  Tuju*  ami  Gaittle. 

"Free  from  useless  vcrbiuKC  and  ohscurity,  U  is  evidently  Ihe  work  of  a 
Baa  who  knows  what  be  is  writing  about,  and  knows  how  to  write  about  IL"— 
dutofo  MttUcat  JourmaL 


2).  Appleton  <ft  Co*s  Jftdieal  Publications. 

HOLLAND. 
Recollections  of  Past  Life, 

Br  SIR  nExiiT  noLUixn.  lun.,  m.  d,.  r.  r.  s.,  k.  c  b..  »tc., 

rrwldnit  of  the  Riir«l  luililutlun  of  Gr»t  Brlisln,  PlijisicUB-la-OnlliurT  la  tb«  QaccB, 

clc,  etc 

1  Tol^  ISmo,  3S1  pp.    Priee,  Cloth,  M.OO. 

A  T«fy  entertotnlBi!  «nd  lon/uctlrr  n«mtl»r.  partiklng  •nmtwbit  of  th»  nulnrv  of 
•atoblognphj  aiiil  jct  dlitlncl  ftum  II.  la  thl>.  cb*t  U*  cblxf  ohjoct.  ••  *ll>'!,-nl  b^  Uw 
writer,  is  Dot  >o  mac'b  lu  rccoani  Uio  evruU  of  bla  own  lift,  u  to  pcrfgrm  lb*  odlca  of 
cbrvnider  foi  oUion  wlib  wbom  be  c«ra«  la  eoolMI  and  wia  looj  auoeUUd. 

Tb«  "  Llfs  of  f>lr  Tfrnrj  Hnnam) "  !•  cmi>  In  ht  r«eon«d«4,  >ail  b«  hu  Bol  errad  In  (It- 
tog  an  oatlluc  ol  ll  lo  Uiv  pahlc."— r/.«  iUioiX. 

■■nii  nii-mnrf  n-i»-t«.  wi-  miT  "iv.  fcr  ti»  l«  «MI!  •!tT<'  and  In  po»»*^«i|"n  of  nil  bit 
fcfiilitc!'— -  •  •  iivD  and  woi  -   ■   .   .-.-n- 

tiinr.  .  .  "*.  "fid  pn-  •'•I 

■ctJre  nii  "cW  has  loi,!'  ■*•- 

MiUj  be  full  or  n(i.'iii,ir  itji<»p?#i ;  an  1  >ir  ii-  nry  ii  wi cri  ri  i«  ruftunalrtlv  uoi  »v.iiti  (1  iintU 
bl«  memoir  iMt  ^t*  (mbnwa  belbtv  recalUiif  aomo  of  ibe  incldeula  In  IL"— rAc.Vne 
rcrk  Ttmti. 

HCWE. 
Emerorencies,  and  How  to  Treat  Them. 

'J7i<!  Etioloijy,  PiUhologif,  and  Treatment  of  Accidifitt, 
Distant^,  and  Casfs  of  J'oitoning,  which  danaiid 
Prompt  Attention.  Designed  for  Students  and  IVac- 
titionert  of  Medicine. 

By  JOSEPH  W.  HOWE.  M.  D., 

Tlalttac  SusMQ  to  Clinrlt;  tloapllal ;  Lrciunr  on  Sorcvrr  In  lb*  Itadlonl  Dtpartmtsl  of 

tba  ITnlraraUj  of  New  Tork,  ale. 

1  tdI.,  Ito.   S8i  pp.   Ootli,  t3.00. 


tluo',  and  onli  ' 
and  American  a 


"    ■  •"' '   '•  ■'  '  ■'  ■    *      ^    * ~  Twrlacin 

...     , .  .  ..;  coMldam* 

rcaolu  of  penooal  otwcrntloa,  Ibe  Icteai  «!*«•  of  Banpaaa 


"  Tbn  atrle  la  <v>nrt>e.  T>er<|ika(ma.  and  drflnlla.    Kacb  anlel*  la  written  a«  Uioneb  that 

panlralar  •■ii..t v  ,.,.r.    i.r.  ..-..i    !i,,-...  i » r  •,...!.  „ ".....^rtnc  wlih 

r«awdlp>  incaltinl 

bemU.  II  .  rta  In  Iba 

|»ali«L-<'i 


.  lb* 


n«  Mr:ttaiS  /Mwtf. 


'*vi>'u  ti  wiAi  rcivc  ti«  a   [<'iiu'ji(7  uuu 


rm.i;   ri;ui<.-uir>rmutvr. 


2>.  Appleton  dt  Co.^a  Medical  Publieallout. 

HUXLEY  AND   YOUl^ANS. 
The     Elements    of    Physiology    and 

Hygiene.     With  Numenxus  Illustrations. 

By  THOMAS  H.  HUXLEY.  LL.  D.,  F.R.S.,  and 

WILLIAM  JAY  YOUMANS,  M.D. 

I  ToL,  12mo.   4S0  pp.   CLTft. 

A  text-book  for  cducntionol  institutions,  and  a  valuable  elemeolary 
work  for  stadeots  of  iiicdiciae.  The  greater  portion  is  from  tlie  pen  of 
Professor  llnxlev,  aduptetl  hj  Dr.  Youmana  to  the  circntDstancea  ati<I 
reqiiireiuents  of  Atooricon  education. 

"  A  valuable  contributiou  to  anatomical  and  phraiological  Bcieoce." — Utiiipom 
Tdacope, 

"  A  clear  ami  wc1l-arrang;e<l  work,  embracing  the  latect  discoreries  and  ac- 
cepted theories." — Bujfnlo  CnmmrrciaL 

"Teeming  with  iuformation  concerning  the  bumiu)  physical  oconom;." — 
Evening  JoumaL 

HUXLEY. 
The  Anatomy  of  Vertebrated  Animals, 

B)   TUOMAS  HE.VRY   HUXLEY,   LU  D.,  F.  R.  8.. 

Antbot  of  "  MaD'i  Place  In  Nitnre."  "  On  ilie  Origin  of  Spr clet,"  "  la;  Sermoat  and 

Adclrvs»tf«,**  clc. 

1  Tol.,  ISmo.    Cloth,  13  00. 

The  former  works  of  Hrof.  Huxley  leayc  no  motn  for  doul)t  as  tn  ilic  inipdr. 

tance  uid  value  of  his  new  Totutnc.    It  ia  one  whiuh  will  be  very  iceeplable  to  all 

who  are  Intcreistcd  in  the  subject  of  which  it  treats. 

arcuuiuf  of  DxtTvniATnna. 


Ttie  AHlgater  Terrmpene  (CMlrcfra  StrfmUnay 


"This  Vme^i!- 
Oompafatln  Ann 
stont,  most  com !'! 
ct«e  ihe  work  of  ■■■ 
pl»c»i.  II  l>  rooii 
havo  bcpn  formco 

enil  vIpwii.  wlih  lb-   <■'"  ir,  «ci.unti',  ami  nucciucl  BtaicuifuL  or  i 
tDdlridual  belt."— A'a(iir«, 


[irodl^^.'Ua  tiuaiUrr  of 


D.  AppUton  db  Co.^a  Medical  Publkationt. 

JOHNSON. 
The    Chemistry    of    Common     Life. 

Illustrated  with  numeroxis  Wood  Engravings. 
By  JAMES  F.  JOIUs'SON,  M.  A.,  F.  R.  S.,  F.  0. 8.,  etc.,  kto., 

AnUwr  of  "LKtara  <a  Ifriniltanl  CbemliitrT  u>d  Ofokvy,"  *A  Cktohlwn  of  JkfTtealtanl 
ClMiikti;  ud  Owlogx,"  ale 

>  Tob.,  Uhao.  Clotli,  tS.OO. 
It  has  been  the  object  of  tbe  aathor  in  tliU  work  to  exhibit  the 
present  cooditioo  of  chemical  knowludgcv,  and  of  matured  scientiiic 
oiiiuiun,  upon  the  sabjects  to  which  it  ia  d<<votu<l.  The  reader  will  out 
bo  surprised,  therefore,  should  he  find  in  it  some  things  which  ditl'er 
from  what  is  to  be  found  in  other  popular  works  already  in  bis  hands  or 
on  the  shelves  of  his  library. 

LETTERMAN". 
Medical  Recollections  of  the  Army  of 

tJt«  Potomac. 

By  JON.VTHAN  LETTERMAX,  M.  D., 

iM»  BntaoB  0.  S.  A,  iBd  McJIol  Dlrt«iar  ofUia  Anar  of  tb*  PotamM. 
1  TOl.,  8to.  1M  pp.  Cloth,  $1.00. 
"  This  account  of  the  medical  department  of  tbe  Army  of  tbe  Poto- 
mac has  been  prepared,  amid  pressing  engagements,  in  the  hope  that 
the  labors  of  the  medical  officers  of  that  army  mny  be  known  to  an  in- 
telligent people,  with  whom  to  know  is  to  appreciate ;  and  as  on  alTec 
tionote  tribute  to  many,  long  my  tealoas  and  efficient  colleagues,  who, 
in  days  of  trial  and  danger,  which  hare  pasaetl,  let  us  hope  never  to  re- 
turn, evinced  their  devotion  to  their  country  and  to  the  caose  of  ha- 
monity,  without  hope  of  promotion  or  expectation  of  reward." — Pr^ae*. 

"  We  ventnre  to  aiwert  that  but  few  who  open  thi«  Tolume  of  medical  aDuals, 
pregnant  as  they  are  with  instruction,  will  care  to  do  olherwise  than  finiih  them 
at  a  sitting." — JItdiail  Reeard. 

"  A  gracend  and  affectionate  tribute." — S.  T.  iMM  JanmiU, 

LE'V^HES. 
The  Physiology  of  Common  Life. 

By  GEORGE  OEKRY  LEVTES, 

Author  of -Soild*  StmUa^*  -  LI*  of  Oo<<k«,*  its. 

9  Tola.,  ISma.    Cloth,  tS.OO. 

The  object  of  this  work  differs  from  thnt  of  all  others  on  popular 

science  in  its  attempt  to  meet  the  wants  of  the  stiident,  while  meeting 

those  of  the  general  reader,  who  is  supposed  to  be  wboUy  tinae<inaint««l 

with  anatomy  and  physiology. 


D.  Appleton  <b  Co.'s  Jledicai  JPublicationt, 


MAXJDSLEY. 
The  Physiology  and  Pathology  of  the 

Mirul. 

By  HENRY  MAUDSLEY,  M.  D.,  Lorroox. 

the  Wen  I»n<1on  HmiiUiU;  Ilooorar;  MrinVr  "f  lh»  ' '  •  '><K)tij 

01  Puit;  foruuTly  i:««lilriil  I'li/aJdMU  of  ttic  Mmu'lHslvr  Koj ■• 

I  ToL,  8vo.    443  pp.    Cloth,  tS.SO. 

This  work  aims,  in  the  lirgt  jilaco,  to  treot  of  nioatu)  j)henotncria  from 


a  jiliysiologicnl  rutlier  timn  from  a  niet«jih.V8ioftl  {>oinl  of  vivw ;  ami, 
secondly,  to  brinp  the  manifold  instrnetive  instances  presented  by  tlie 
unsound  mind  to  bear  upon  the  interpretation  of  the  obHCuro  problem* 
of  mental  scicsoe, 

"  Dr.  Ifsudslry  bu  had  the  coani(!:e  to  nndcrtake,  and  the  rkill  to  execatc, 
whit  is.  It  1ck6t  m  Knglish,  on  origin&l  enlciTirise." — LoHilon  Sifur.fni/  lirnrv. 

"It  is  so  full  of  scn«jbIo  reflections  and  sound  truths  tliat  il 
lUtioD  cuuld  not  but  be  of  benefit  toull  tbiokingpereoos." — Pt, 

"Unquestionably  one  of  the  ablest  and  most  iniporlant  voiL>  i.i 
of  which  it  treats  that  has  ever  appeared,  and  does  credit  to  hie  j  .1 

acunien  and  accurate  observation." — JffJiail  Jinord. 

"\Ke  lay  dovn  the  book  with  admiration,  and  we  cotnmcnd  it  ma«t  eamettlr 
to  our  readers  as  a  work  of  extraordinary  merit  and  origiBftlity— one  of  '' 
productions  tbat  are  evolved  only  occasionally  id  the  lapse  of  years,  ai 
serve  to  mark  actual  and  very  decided  advances  in  knowledge  and  scii'H. 
N.  T.  JleJical  Journal. 

Body     and     Mind  :      An  inquiry  into  their  Con- 
nection atid  Mutual  Influence,  gpecially  in  reffi 

to  MenUtl  Disorders;  heintj  the  Gtihtonian  Zeti 

for   1870,  delivered    hefore   ih«   Rwyal   CoiUge  of 
Physicians.    With  Appendie. 

By  IIEN*RY  MAUDSLEY,  M.  D.,  Losdos, 

FWkm  «r  Uis  Bo^  CiU*^  of  Fl»-»l.lun> :  rpir.-«..r  <if  M««lladJart'<iTii.lcrir,>  In  rBj*»r<lt»  Cal- 
Ir^s.  Lnniloa:  naldnit-ehK-i  '.■losVcal  Amo.  .  nrrMacnWaf 

tbr  lle<ll«>-Fircl><>l>>lltol  ^''  Impnial  6a>  I  ma  of  Vfcaa^ 

and  of  tb*  Soal«t)r  tat  th«  iv  try  «Bd  For  ■■•  ■:y  of  Vlaaaa; 

fbmwrty  BmldaaC  PbjrBldan  of  iL'.  Muii<jli>-«;'-i-  I'.oyu  Luuatie  Anj  luiu.  .lU: ,  cu:. 

1  Tol.,  12mo.    lis  pp.    Clotli,  tl.OO. 
The  general  plan  of  this  xrork  may  be  described  as  being  to  bring 
tnsn,  both  in  bis  pliysicnl  and  mental  relations,  as  mnoh  as  possible  with- 
in the  scope  of  scientifio  inquiry. 

"  A  repmienlativo  work,  which  CTsry  One  must  study  who  desirM  lo  kaow 
wliat  in  lining  In  the  way  of  real  proervs*,  and  not  mere  ebalt«r,  aboot  naota) 
pbv*'''  ilholocj." — T/u  IjineH, 

"  i  V  marks  a  step  io  tb«  progress  of  sclsntiflc  paycholo^." — Tkt 

PrattUioitrr, 


/>.  Appletcn  <b  Co.^«  Medical  PublkatioM. 

MAKKOE. 
A  Treatise  on  Diseases  of  the  Bones. 

Bt  TOOJtAS  11.  MARKOE,  M.  0., 

ftotmtot  of  Sar^n  in  Ui*  CuDefe  of  Ptijiiciaiit  Uii  Surymnci,  !7i<w  Vorit,  etc 

WITH    NUMKBOUS    ILLUSTRATIONS. 

1  rol.  Sto.    Clsth,  $4.50. 

■FBCiaB*  or  it.irsTB&Tie«*. 


^ 


Thli  Ttliubl*  vork  !•  •  trattiM  on  DIiimm  of  iha  Bonit,  MBbnelsg  tMr 
ttructnnl  ehaiigas  m  tSocitA  by  dbawe,  tbdr  dhdeal  hbtory  utA  irettmcal,  ts- 
dudiag  also  an  •ocouol  ot  Uie  nrious  lamocs  whicb  i^ow  in  or  upon  them. 
None  of  ihc  iitjurim  of  bono  «ro  includrd  in  lt«  •a>p«,  mJ  no  joi"!  dUccses,  «x- 
oepting  wb«re  tli«  coodilion  of  tlie  bona  b  •  prime  bctor  in  t]i«  problem  of 
dlfetio.  ^  the  work  of  tn  eminent  surgeon  of  Ury(e  end  Ttried  experience^  h 
mxj  be  regarded  u  tbe  best  on  the  subject,  *nd  •  T&lu»ble  contribution  to  medi- 
cal lilaislnre. 

"Tho  hook  wUleh  I  iMir  otW  to  BqrptnlfcMloml  hrvthmt  contiloa  (he  tabataoeeof 
ilm  ItN-tarc*  which  I  liarn  deOvtiad  daitw  dw  peet  Krulre  ;ran  •■  th*  (oII»(«.  ...  I 
Uare  bUowM  Uw  iMdlot*  of  my  own  ttodtea  aad  otxemUooi,  dvctUar  man  oa  Ibow 
bnutebo  wb«t«  I  bxl  Mvn  and  aladM  moat,  and  peihapi  toe  vaefa  B((lectlB(  eOan 

«b«ro  Bf  awa  axparlaoca  w»  foora  birm,  and  Ikrr-'  — " ' —  '-' "rg.    Iftatf* 

aadnatorBd.  bowarw.  lo »«lt«  np  Ui»  jeadaactl of  ><  rrsanaof 

Iha  malarial*  Mattered  w  rlcbljr  thron«b   onr  ptri<  u  tntteivd 

laare*  II  li  tbe  rlehl  and  the  ilal/  of  tlie  ejatraiatl*  writer  to  roilert  and  to  embed;  Is 
an;  acvymsl  he  nuj  offer  of  Uie  aUte  of  a  aclaoM  it  *bj  gl  rto  pertoil."— £k(ratf  /Van 


m 


D.  Apfitton  A  Co.U  Medical  Publications. 


MEYER 
Electricity  in  its  Relations  to  Practical 

Medicine. 

By  Dr.  MORITZ  MEYER, 

Bo^  C«niuelU>r  of  Health,  etc 

Tnuislatod  £rom  the  TUrd  Gterm&n  Edition,  with  Notaa  and  Addltlona, 
A  New  and  Bevircd  Edition, 

By  ■WILLIAM  A.  HAMMOND,  M.  D., 

FrafeMor  of  DiMues  of  tbe  Mliu)  ud  Nerroni  Bjnij-m,  aad  of  Clinical  Medkloa.  Is  tin  BalteTB* 
Uuaultal  Mc<ll<sl  Collex*;  Vl»-l>re<ld«it  or  the  Academy  of  Mental  Solanna,  Katlaaal 
Istlitatc  of  Letten,  Aru,  and  Meoeet ;  late  Siu|eoD-0«Denl  U.  6.  A.,  ate, 

1  Tol.,  Bto.    497  pp.    Cloth,  •4.60. 

"It  ia  the  duty  of  every  pbysieian  to  study  the  nction  of  electricity, 
to  become  acqiiuinted  with  its  value  in  therapeutics,  and  to  follow  the 
improveiaents  thut  arc  being  made  in  the  a(iptiralug  for  itd  upplictition  in 
medicine,  tiiat  he  may  be  able  to  choose  the  one  bctit  adapted  to  tb« 
treatment  of  individual  cases,  and  to  test  a  remedy  fairly  and  wtthont 
prejudice,  which  already,  especially  in  nervous  diseases,  has  been  uaed 
wiih  tlio  best  result*,  and  which  promises  to  yiild  an  abundant  barreat 
in  a  still  broader  domain." — From  Author'i  Pre/aee. 


or  tLLDinu-nom. 


BaitoD-EttlnghanHii  Appanttu. 

"  Those  who  do  not  read  German  are  tinder  ppeat  oblipitions  to  WlHiam  A. 
Homniond,  who  has  given  them  not  only  an  excellent  tmnslntion  of  a  mo«t  ei- 
cetlcnt  work,  but  has  given  us  mnch  valuable  information  and  many  suggMliou 
from  his  own  personal  eiperipnce." — MfihenI  Rteord. 

"  Dr.  Moriti  Meyer,  of  Berlin,  has  been  for  more  than  ti- ' 
and  conscientious  student  of  the  apiilication  of  electricity  ' 
ami  the  rrdulls  of  his  tslmr?  are  piven  in  this  volume.     Pr.  1,.... 
a  imnslalion  of  the  third  fierninn  iflition,  has  done  a  real  eerrice  • 
of  iliiR  country  and  of  Great  Britain.     Plainly  and  cond«elT  wrr 
anil  clearly  atranped.  It  contains  just  what  the  physician  waala  to  know  on  th« 
gubjcct" — X.  T.  Mttiifal  Jirumal. 

"  It  is  dertincd  to  fill  a  wont  long  felt  by  physidans  ta  this  eonntry."— .fcwrM* 


2>.  Appkton  A  Co.^t  ilediecU  PMicationa. 

NIEMEYER 
A  Text-Book  of  Practical   Medicine. 

With  Particidar  Ii^cren<:e  to  Phi/iiolofjy  and  Patho- 
logical Anatomy. 

By  the  late  Dr.  FELIX  VOX  NIESIEYER, 

PtgftjMOi  a<  VtSMUf}  «nd  TlwnvouUa:  IMnctgr  vt  Um  Madlnl  CUnle  of  Uw  CnlTanll;  of 

Translated  from  tha  Eighth  0«rmaa  Edition,  by  apadal  parmlaaion  of 

ths  A.uthor, 

By  GEORGE  H.   HUMPHRETS,   M.  D., 

LM«<a*«f  tbtPkjrrictaBt  to  the  Bwmo  or  Medical  «nd  Suftol  Bolbr  u  RdlmM  Bivpltal  Ibr 
IkaOM-tfoarFmr;  rtUow  uT  Um  S'««  Tork  Aavleaj  oT  MatlcUut  eic^ 

CHARLES  E.  HACKLEY,  M.  D., 

Oa*  of  lb*  nnMui  to  the  N«w  Toric  IlcisnIUI ;  oge  of  the  tv^man  to  the  New  Toit  1lj» 
tea  Gar  llilliiinif  :  Frllinr  of  Uie  S'ew  YuriL  kaOimiij  at  Uedhrine,  ete. 

BarUed  Xdilion.   9  roll.,  8to.    1,$2S  pp.   Clotk,  tS.OO ;  Blieap,  tll.OO. 

The  author  nnilcrtakes,  first,  to  give  a  picture  of  disoase  wliich  shall 
lie  oa  lifelike  anil  faithful  to  nature  aa  poasible,  instead  of  b«inK  a  nier« 
tlieoreticul  scheme ;  secoaJly,  lo  to  utilize  the  more  recent  advances 
of  i>atliulogic«l  nnatomy,  pbysiologr,  and  phvMoIoiiical  chemistry,  as  to 
furnish  a  rleornr  iu$ii;lit  into  the  varions  prooeasi'  -  so. 

The  work  has  tni'l  with  the  most  flattering  r  :iod  desorv«d 

•aeoeoi;  has  been  adopted  as  a  text- book  in  many  ot  the  mcdiral  colleges 
both  in  this  country  and  in  Eiiropo;  and  ha*  received  the  very  liigheet 
enoomiums  from  the  niedical  and  secular  press. 

"  II  ia  oomprchcmalTo  *nd  conoiM.  and  Is  oharsctorized  by  deantcaa  usd 
origiiittllty." — ItitbUn  Qwirtrrly  Journal  of  MtJUine. 

"  lis  author  is  Isaned  in  mcdlosl  literatore ;  be  has  arranged  bl*  materiaia 
with  cars  anditid^MB^  and  ho*  thought  orcr  them." — 7^  fjtmr^. 

"  As  a  full,  sydaaiatla,  and  thonMishly  practical  guide  fof  the  iladegl  and 
physician,  It  is  not  exceUod  by  any  dmusr  treatise  la  any  Ungnsge." — AjipUtunt' 
JtiumaL 

"  The  author  is  an  acoompUsbed  pathologist  an  '  he  is  not 

only  c*|mblv  of  aiiprcciating  the  new  discoverio.  i>'n  years 

bare  beea  unusually  numerous  B-'!  ' — ^- '-  —  |-^- -'  -rr'tiiiiiT 

but,  by  his  diniesl  ezperienoa,  I'  '  <rs  lo  a  pcaetieal  taa^  nd 

gire  judgment  regarding  them."—  "mui/. 

"  From  its  general  ezoellenoe,  we  are  disposed  tu  i:  <ritl  soon  take 

its  pUoa  among  the  rsoognisad  text-booka."^.liiw>-i  -^  Jauntal  0/ 

"  The  first  inquiry  in  this  country  rfgarding  s  Oermsn  book  genrrally  Is,  '  Is 
it  a  work  of  practical  value  T  "  Without  stopping  to  oonsider  the  justncaa  of  the 
Aaeriooa  Idea  of  the  'tnetlos],'  «•  eaa  anluMitotiaglr  answer,  'It  is  I '  " — AVw 
reriiftdMWJSwm-t 

"  The  author  has  the  power  of  sifting  the  tares  fVom  tha  wheat— a  mattar  of 
the  greatest  importance  in  s  text-book  for  stiuicnts." — BritUK  Mt^ifol  J<j<tr»aL 

**  Whatcrer  cxslKd  opinion  oar  ooantrynMn  msy  hare  of  th«  author's  talcBls 
of  obserratlon  and  his  practical  good  aense,  hb  text-book  will  not  disappoint 
them,  while  those  who  am  so  unfortunate  aa  lo  know  him  only  by  name,  ha*e  In 
store  a  rich  tniat"— AVw  York  iftJical  Rreord. 


2>.  Appleton  &  Co.^i  Medical  PubUcationt, 


NEUMANN. 
Hand- Book  of  Skin  Diseases. 

By  Dii.  ISIDOn  NEDTIANN, 
L«ctar«r  on  Bkla  DItesao*  In  tlio  Bojril  (TulTerslty  of  Vienna. 

Tranalatod  trtua  advanced  sheets  of  the  seoond  edition,  furnished  hy  th* 
Author ;  with  Notes, 

By  LCCirS  D.  BCLKLET,  A.  M.,  M.  D.. 
tmtann  to  the  Sow  Tnrk  DI«pcnMrT,  Dniiarttnont  of  Venereal  >nil  Skin  DI<caM« ;  AmIsIp 
nnl  to  tbr  ^1e\n  Clinic  of  the  CiOlivo  of  I'h.vtlrUna  und  Hurgoiiok,  New  York;  Mca^ 
ber  of  tbo  Ni-w  York  Dcrawtologlail  Society,  etc.,  etc 

1  vol.,  8vo.   Abmt  453  psgBi  and  64  Woodimtt,    Cloth,  $4.00. 


■rSCUtXN  or  UXOaTBATIOVS. 


Bocilon  .If  •kin  rr.>nj  t  iiilJ  (..•ij. 

Prof.  Neomann  nak*  (wootl  only  to  nehia,  «ho*e  tMltlast  tin  wm*  tar  mnny  yfait, 
md  hU  vork  niny  be  e<iii«liler<x1  •>  •  tkir  expotinot  or  tlie  G«ramn  t>m  '  .iinlo. 

ry.    Tbebooklf  sbandinlly  Uluttntnil  «llb  plalet  of  tho  bl>tnln;7  «i  "(lb* 

•kill.   TUetraiisUtor  ho*  eo(luarnre<l,  by  mr;anfl  of  notes  from  Pmiob.  Kn*;n*ii.  aiii]  Asef^ 
csD  aourcoi,  to  make  Uie  work  raliuble  to  tbe  tuidtiat  M  weO  H  to  the  piaetllioMn 

"  It  It  s  work  whicb  I  •hall  heartily  ft«onmmi'nd  to  my  cluan  of  <Ini1enl«  at  the  TDlTer. 

•ItV  nf  Pi^nn-Tlrnnli,  nn.t  nur  Trh'rli  1  f«>y*|  mVit^  vvUl  do  luucb  toward  culi|(btrnluy  thw  pro- 

f  I      '  firing, 

I  nui  aurvi  that  U  la  wall  tmtitUtik)*.  and  It  la  tntxr- 
^s  tu  Uu>  Tiewa  of  cu-labur»ra  In  llie  aame  flnld."— 

" Bo  rompleic  ••  to  render  It  i  mott  naefbl  book  nf  refhrcnce."— T  McCaB  AmUmm. 

"There  cer'alnly  !•  no  w>rk  ,-ttnnt  wlilrh  f'nj.  *n  thnniTu'hly  with  Iho  PalboUt£k>l 

■^  .-..-. ■  ..trrit. 

II n  Important  td}SBet  la 
'■  "I'-^ff.  Hos/rn. 

'  '..  Ui  iirtiii,sii4  am 

"  ^''  .vnrk  In  lu  orljlDsl 

ihape  ;   .Mm  m^    tfv  UiTTvi'if    .,..,i..,.ii    in'TU    in.-    iir.  .  i,.|  i  v  HI    »hV\T\g    EnOFS   tbSO  lO  I 

oar  atroDii  roeoauiMdailoo  of  It  to  Kn^Uab  rrailan  "    JliMfffBiiir. 


Galvano  -Therapeutics.    Th^phynoiogicaiatui 

Thfrapeutical  Action  of  t/ia  Galvanic  Current  vpon 
thi  Acouttic,  Optic,  Sympathetic,  and  PMutnogcutric 
Nerves. 

By  WILLIAM   B,  NEFTEL 

1  ToL,  ISmo.   161  ppi   Olotk,  tl.50. 

Thi«  book  Los  been  published  at  the  reqnent  of  Mverol  aaral  surgooo* 
and  other  profcasional  geotlemcn,  and  is  a  ralaable  treatise  on  the  sub- 
ject* of  which  it  trcnta.  Its  aothor,  formerly  visiting  t>'>y9'<^iiui  to  the 
largest  hospita]  of  St.  Putenbiir);,  has  had  the  very  best  facilities  fur  in- 
restigation. 

"This  titU*  work  ibon,  u  hr  as  it  goes,  full  knovI«l^c  ofwlisl  hss  been 
done  on  the  sulijrcu  treated  of,  and  the  aulbor's  prautical  aciuaintanoe  with 
Ibcm." — Xem  York  MtJitot  JvumaL 

"Those  who  uie  electricity  sboalJ  get  this  work,  and  thoso  who  do  not 
should  pcnue  it  to  learn  that  there  Is  ooe  iuiir«  IhoRipcultiol  sgi^nt  thai  they 
eouU  sod  ihottld  ponaaa."— 7X«  JMioo/  butmOgotar. 


NIGHTINGALE. 
Notes  on  Nursing:    what  it  u,  and  what  it  %«  net 

By   FLOREKOE    NIGHTING.^LK. 

I  Tol,,  12me,  140  pp.   Otstli,  TS  cents. 

Erery  day  sanitary  knuwled^,  or  the  knuwlod^o  of  ourilag,  or,  in 
other  worda,  of  how  to  put  the  coostitiition  in  such  a  state  ns  that  it  will 
have  DO  diaonae  or  that  it  can  recover  from  diwasv,  takes  a  higher  plao*. 
It  ia  recoffnlMd  u  tha  knowledge  which  aTary  ooe  ooglit  to  baT«— <ii&- 
liaot  (hxn  madlcal  knowlod^  which  only  a  profeaaioo  can  have. 


D.  AppUion  <t  Co.U  Medical  JPublicaHonn. 


PEASLEE. 
A  Treatise  on  Ovarian  Tumors,    r 

Pathology,  Diagnoah,   and    Treatment,    tcith    reftr' 
eape^ialli/  to  Ovariotomy. 

Bv  EDMITXD  R.  PEASLEE,  M.  D.,  LI.  D., 

Profo«»or  of  Dl»M»r»  of  Women,  In  Durtnionlh  CoDojc :  one  of  the  CoDtnltiDg  Sor<t«0iM 
lo  the  M.  Y.  8Uit«  WoioAn't  IIuHplliil;  formerlj  l^rorMfot  of  Obatstric*  UM  DiMitM* 
of  Womro.  in  the  N.  Y.  Modlnl  CuIIukc;  Comapoodliuc  Hembw  of  tbo  Obtlotrlol 

aocloly  of  Berlin,  uU-, 

In  ona  large  voL,  8vo.,  wlUi  lUnatraUona. 
traaatxs  or  illcbtbatiosb. 


Btkccgi  ro«  ExTLOBATwa  or  Ota«us  Cms. 

A,  tnitni"""'  '^  itirbu  losfc;  A  gfldod  tab*,  8  tDche*  Ian;,  and  A  'o  A  l"*^^  I"  dUnnrttr. 
vir'  -t;  ff.  dinfkr  tube.  4X  InchM  long;  C,  rubli«r  tube,  to  b«  ttttiduv]  t>'  tnit 

a.  I  liikl,  dnwn  tma  tbs  tji\  throogh  a',  la  taroti  out    The  «top.c«(ki  <i  >i 

■dUu  a;.  .^..- sliownuekMail. 


Tbig  ▼aluable  work,  embracing  the  resulM  of  many  yoara  of  eucccssful  ex* 
perirncr,  in  the  department  of  which  it  treats,  will  prove  most  ao ccptable  to  the 
entire  profcJiion;  while  tlte  high  litautling  of  tlie  author  and  \x\i  knowle<lgo  of 
the  iiibjcct  combine  to  make  tlie  Ixxik  the  best  in  tlie  lAn^^iiagc.  It  la  diTiih.il 
Into  two  parta:  the  flrot,  treating  of  Orarion  Tamort,  their  anatooijr,  pathotogj, 
dUgnof io,  and  treatment,  rxrqit  hjr  extirpation ;  the  scconH,  of  Orariotomv,  its 
hislorv  and  ftatiitira,  and  of  the  operation.  Full;  illugtrslcd,  and  abounding  witli 
Information  the  niuJi  of  a  prolonged  ttndy  of  the  subject,  the  work  should  b« 
io  the  handf  of  ervrj  phjrsiclan  In  the  conntrji 


D.  Appkton  <t  Co.^t  Medical  J^blicatioru. 

STROUD. 
The  Physical  Cause  of  the  Death  of 

Christ,  and  i(»  RrUulutu  to  the  PrincipUi  and  Prac- 
tice of  Christianity, 

Bj  WILLIAM   STROUD,  M.  D., 

With  a  Letter  on  the  SuttJect, 

By   Si»   JAMES    y.    SIMPSON,    Bisr.,  M.  D. 

I  TOL,  ISmo.  422  pp.    Cloth,  $2.C0. 

This  important  and  remarkable  book  is,  in  ita  own  place,  a  masterpiece,  and 
wUl  be  considered  as  a  standard  work  for  maaj  years  to  come. 

Tb«  prindpsl  point  IniUIrd  npon  In,  (bat  Cb«  death  of  tThrlit  was  cau*«]  by  rvptora 
or  Ucemtloo  of  taa  b»rt.  Sir  James  Y.  i^impsoo,  who  had  read  the  author*  imtlu 
and  rarioof  commetiu  nn  It,  (xprnwd  hlmieir  very  poaltlTcly  In  fltror  of  lh«  Ttawt 
malaUlDcd  by  Dr.  Stnai."—FlfehDlefkalJimn^ 

SWETT. 

A  Treatise  on  the  Diseases  of  the  Chest. 

Seing   a    Course    of  Lecturer    delivered   at    the  Kew 
York  ITospital. 

By  JOHN  A.  SWETT,  M.  D., 

ProfcMOr  or  the  Inilltnte*  sml  Prsrtire  of  Me<liclii<>  In  the  N<w  Tnrk  rnlmnItT :  Ptiyit 

clan  to  the  New  York  Hofpltal;   Meiaher  of  the  New  York  Pathuli^cal  Society. 

1  ToL,  8vo.    &S7  pp.    %3.a0. 

EmboHIrd  In  this  rolnme  of  lecturoa  is  the  experience  of  ten  yean  b  hospital 
and  prirsle  practice 

SAYRE. 
A  Practical  Manual  on  the  Treatment 

of  Club-Foot 

By  LEWIS  A.  8ATRE,  M.  D., 

Prahaaor  of  Orthopedic  iarpry  la  Beneme  BntpKal  Modlf al  OoDac*;  ■•iseoa  10  BaB^ 
me  tiid  Cbarltr  Ilo<|>l(*l>.  olc. 

1  ToL.  I2mo.    91  pp.    Cloth,  StXX). 

"The  object  of  this  work  is  to  oonrey,  in  aa  coooiae  a  manner  as  poasibt*,  •)) 
the  practical  inrormatlmi  an<l  ingtr<ictlon  ntcwsary  to  enable  the  general  prac- 
titioner to  apply  tltat  plan  of  trtatmciit  wliloh  faaa  bean  so  ■aeoeMlUl  in  my  own 
huids." 

■■  The  bonk  will  rrir  well  Httefr  tb«  want*  or  Iha  maJerllT  of  central  ptactUla 
for  wboee  a»e.  as  etated.  It  Is  InteDded."— sA'«w  Tort  Mtdleal  Jtwml. 


Z>.  Appkton  <fi   Co.''b  Medical  Publications, 

SIMPSON. 
The  Posthumous  Works  of  Sir  James 

Young  Simpson,  Bart,,  M.  I).     In  Thi'<!c  Volumf-a. 

Volume  L — Selected  Obstetrical  and  Gynecological  Work*  of 
Sir  JuDOB  T.  Simpson,  Bart.,  M.  D.,  D.  C.  L.,  Iat«  Prof«<»or  of  Mi<l<rir«r7  in 
the  UnlTcrelty  of  EJinbugh.  ConU'ming  the  BuboUncc  o(  bis  Lootiim  od 
Mi<Iwirory.  Edited  by  J.  Watt  Black,  A.  M.,  M.  O.,  Member  of  the  ItoTsI 
College  of  rh)-«iuiui9,  LoodoD;  Physician-Accoocbeur  to  Cluirlng  Cross 
Hospital,  London ;  knd  Lecturer  on  Midwifery  and  Diseucs  of  TVooien  and 
Cbildrcn  in  the  Hospital  School  of  Medicine. 

1  vol.,  Svx>.    S52  pp.    Cloth,  $3.00. 

Tbia  volnme  coatnins  all  the  more  important  of  the  contribntton*  of 
Sir  James  Y.  Simpson  to  the  study  of  obstetrics  anil  diseusrs  of  women, 
with  the  exception  of  his  crmiuil  lectures  on  the  hitter  subject,  wliich 
will  shortly  appear  in  a  separate  volume.  This  first  vulurao  contnios 
many  of  the  papers  reprinted  from  his  Obstetria  Memoirs  and  Oontri- 
bations,  and  also  bis  Lecture  Notes,  now  published  fur  the  first  lime, 
containing  the  substance  of  the  practical  part  of  his  course  of  wiilwifery. 
It  is  a  volume  of  great  interest  to  the  profession,  and  a  fitting  mcmuriiil 
of  its  renowned  and  talented  author. 

"  To  many  of  our  reailcrs,  doubtless,  the  chief  of  the  papers  it  contains  u« 
funiliur.    To  other*,  althoui;h  probably  they  may  be  aware  xht'.  Sir  Jaiut»  Sinin- 
eon  has  written  on  the  subjects,  the  paprra  titenuelvm  will  bff  new  sn.l  (Vr«h. 
To  Uie  6rrt  class,  we  would  recointiienil  this  cililiun  of  Sir  Janio-  ~ 
as  a  valuable  rulame  of  rcfenriice ;  to  tlie  latter,  as  a  collection  3 

great  master  and  improver  of  his  art,  the  study  of  which  onuot  i.ki  ii>  iu.lim-  mviu 
better  prepared  to  meet  and  overuume  its  dilBcuUies." — Mnlieal  TimaianJ  O^ttUt. 


Volttme  IT. — AwMtKtsia,    IToipitalisrn,    etc, 
Waltbr  SumoN,  Bart. 

1  vol.,  Svo.    560  pp.    Cloth,  «3  00. 


Edited    by  Sir 


"  We  say  of  this,  as  of  the  fintt  volume,  that  It  should  find  a  place  on  the  table 
of  every  practitioner ;  fur,  though  it  is  patchworlc,  each  piece  may  be  picked  out 
and  studied  with  pleasure  and  profit." — The  Laital  {London). 


Volume  Til. —  Ttie  Diseases  of  Women.    Edited  by  Alex.  Snip- 

tof,  M.  D.,  Professor  of  Midwifery  in  the  University  of  Edinburgh. 

I  vol.,  8to.,    Cloth,  $3.00. 

One  of  the  best  works  on  the  subject  extant.     Of  inestimable  value  to 
physician. 


D.  Appkton  <t   Co.^t  Medkai  Puhlications. 


TIIiT. 

A  Hand-Book  of  Uterine  Therapeu- 
tic* and  of  J}l«casea  of  Women. 

By  EDWARD  JOHN  TILT,  M.  D^ 

Uamhcr  of  tli*  Uortl  CoQw*  of  PtinlHaiu:  Coaiolitiw  FkytMu  lo  th*  fWrlaatai  0«Mnt 
IHuwnnnr;  FtUlow  of  lie  lt<i)-al  Hnllckl  uul  (.birursksl  Suclotj,  ud  of  Mvanl  Briliih  ud 

1  ToL,  8to.    345  pp.   Cloth,  $3.60. 
Second  Araerican  edition,  thoroughly  revised  and  amended. 
The  main  points  developed  in  Ibis  work  are : 

1.  The  parainoant  importance  of  hygiene  for  the  relief  and  care  of 
diseases  of  iroiiien. 

2.  The  constitutional  nature  of  many  diseases  of  women,  and  the 
impossibility  of  earing  them  without  constitutional  rcmedie*. 

8.  The  m.inifvst  reaction  of  utorine  diseases  on  the  tem.tle  system, 
and  the  iiuposaibility  of  curing  many  uterine  complaints,  without  surgi- 
cal meamrea. 

4.  The  great  value  of  therapeutics  to  assuage  and  care  diseases  of 
women,  and  the  belief  in  the  value  of  those  remivlial  measures  that  are 
as  old  as  medicine  itself,  such  as  veuosvction,  emetics,  and  caostics. 

"Id  giving  (he  result  of  bis  labors  to  the  profcscioo  the  anthor  hu  done  a 
great  worlc.  Our  readers  will  find  it*  pages  very  iuteresttuf;,  anil,  at  the  eai  of 
their  task,  will  feel  grateful  to  the  author  i'or  many  very  valuable  suggeatioos  as 
to  the  treatment  of  uteriuo  diseases." — 7^  LanetC 

"  Dr.  TUt'»  •  liand-tHwk  of  Uterine  Therapeutics '  sup(ili>-«  a  want  which  hat 
often  been  felL  ...  It  may,  therefore,  be  read  not  only  with  pleasure  and 
inftniciinn,  but  will  al.'O  be  found  very  useful  as  a  book  of  reference." — Th* 
Mf^ifol  Mtrror. 

"  Second  to  none  oo  the  therapeutics  of  uterine  disease." — JourruJ  of  (A- 


VAN  BTJREN. 
Lectures  upon  Diseases  of  the  Rectum. 

JJtiicired  at  the  BeUevue  JIo»pitaL  Medical  CUU^je. 
Sottion  of  1869-'70. 

By  W.  H.  VAN  BUBEN,  IL  D., 


or  th*  PriiMtelM  or  Sofcor  wUk  Wnw  or  th*  0«ail»-DriBtfT  Omoa  ale,  ta  tte 
BdWm  Hasollal  Madlnl  CfAwo;  torn  attb»  CoaaaHlic  Sorfnaa of  tb»ir*«  ToA  R«*> 
nital,  of  Um  iMbrur  Ha>plt*l:  MimiiMr  of  Um  Htm  Yock  Amimaf  at  MwUdpa,  of  Ih* 
raUwkictotI  Society  uf  N«w  YoA,  (is..  Me. 

1  ToL,  ISmo.    164  pp.    Cloth  tl.50. 

Lecture  I. — Pniriins  Ani,  llirmorrhoiils,  etc.  11. — Internal  Ilatmar- 
rhoids.  III. — Polypus.  IV. — Msttila  in  .\no.  V. — Fissure,  or  Irritable 
ricer.  VI.— Stricture  of  the  Roctiim.  Vll.— Cancer.  VIII.— Dia^jno- 
•ia,  etc. 

"  Ii  .I'l'ios  linnlly  Deecssary  to  more  than  tnentioo  the  name  o{  the  author  of 
tU*  B'^  :1a  volume  in  order  to  in«ure  the  character  of  his  book.     No 

one  in   '  ^  r ,   has  ei^joyed  greater  advantages,  and  had  a  more  eitensive 

Sdd  of  olwervaliuD  In  this  specialty,  tlian  Dr.  Van  Buren,  and  no  one  has  paid 
the  HUM  amount  of  attention  to  the  subject  .  .  .  Here  i«  the  eiperVoc* 
of  yean  •ammed  up  and  given  to  the  professional  woitd  in  a  plain  and  practical 


VOGEL. 
A  Practical  Treatise  on  the  Diseases 

<^  Children.     Second  Avi^can  from  the  Fourth 
Oerman  Editi<»h.    lUtutrated  by  Six  Lithographic 

Pl<lU9. 

By  ALFRED  VOGEL,  M.  D., 

r  «f  ClBlMl  MtUob*  In  tb«  UnlTcnltr  of  Dor|i«t,  BoMlk 
TSASBLATKO  kSO  IDTRD  BT 

H.    RAPHAEL,    M.  D., 

l«li)  noSM  BorgeoB  to  Bclknu  BM|iltiJ ;  Fb]r«lil>n  to  Iha  £•*(•»  Dtopcuwy  t>r  Uw  ] 
of  Children,  (to,  ate. 

1  vol.,  8ve.    6U  pp.    Cloth,  •4.50. 

The  xrork  is  well  np  to  the  present  state  of  pathological  knowledge; 
complete  without  unnecessary  prolixity;  ita  syniptomatolopy  nccnrata, 
•ridently  tbo  result  of  carcfnl  observntion  of  a  competent  and  es])eri- 
enced  clinical  prnctitioner.  The  din^osis  and  differential  relations  of 
diseases  to  each  other  are  accurately  described,  and  the  therapeutics 
jndicions  and  discriminating.  All  polypharmacy  is  discarded,  and  only 
the  remedies  which  appeared  nseful  to  the  anthor  commende<l. 

This  work  of  Vogors  contains  much  that  must  gain  for  it  the  merited 
praise  of  all  impartial  .)ndpc»,  and  prove  it  to  be  an  invnlnnldc  text-book 
for  the  student  and  practitioner,  and  a  safe  and  useful  guide  in  tlie  diffi- 
cult but  all-important  department  of  Pa<diatrica. 


"  Hupidlv  pas'ini;  lo  a  fuanh  edition  in  Germany,  and  tranolnted  into  tbret 
other  lanpit);es,  America  now  has  the  credit  of  presenting  the  firot  Kngllsb  Ter> 
slon  of  a  book  wbicli  must  take  a  prominent,  if  not  the  IradinK,  position  among 
works  dcToled  to  this  class  of  disease." — N.  T.  Medical  Juumu. 

"  The  profession  of  this  eonntrr  arc  under  many  oblipslions  to  Pr.  Rapliarl 
for  bringing,  as  he  has  done,  this  truly  raluable  work  to  ibcir  notice." — JMinJ 
Jietord. 

"The  trnnnlntor  has  been  iBore  than  ordinarilr  successful,  and  his  labots 
have  resulted  in  what,  in  erery  sense,  Is  a  valuable  contribution  to  medics^ 
science." — Piycholoffical  Journal. 

"  We  do  not  know  of  a  compact  text-book  on  the  diseases  of  children  nor* 
eoraplele,  more  comprehensiro,  more  replete  with  praetieal  remarks  and  tcieatlfio 
facte,  more  in  keeping  with  the  deTolopment  of  modem  medicine,  and  mora 
worthy  of  the  attention  of  the  nfofcsclon,  than  that  whleb  bas  l>eeQ  the  sattjaet 
of  oar  remarks." — Journal  of  OtiUtrim. 


m-i; 


NEW  MEDICAL  WORKS  IN  PRESS. 


On  Puerperal  Diseases,    cunicai  Zcctura  <&>- 

livered  at  Jielkcuc  Uonpital. 

Ry  FORDYCE   BARKER,  M.D., 

Clinical  Vfuttmot  of  Mldwlfirrjr  ind  DlM«iie«  of  Women  In  the  BcQcmt  BoplMl  Mcdtnl 
Cotl«gv :  OlMUtrio  FhjrslcUn  to  BeUcTue  Botplul ;  ConinltlnK  FtiTtkItu  to  Ibc  N.  Y. 
SCst«  Woiou'i  Uo«plt4l,  md  to  the  N.  T.  Slate  Borpltal  for  DUcaiM  of  (ha  N'cnona 
SjMen ;  Vkaooaty  MemlMr  of  tbo  Bdlnbargb  OUutrlcal  Sotleljr,  etc.,  ate. 

A  conreo  of  lectures  valuable  alike  to  thf  stuJvut  and  tlic  practitioner. 


II and- Book  of  the  Histology  and  His- 

to-  Chem  utry  of  Man. 

By  Dr.  HEIXRICII  FRET, 

of  Kartell. 
Uluatrated  vriih  600  Woodontau 

A  Treatise  on  Obstetrics,  wuh  an  introduction 

on  the  Patholo'jy  of  Hregnancy  and  Childbirth. 
By  Dr.  KARL    SCIIROEDER. 

of  the  rnlToraltj  of  ErUn^a,  DarirU. 

On  Surp^ical  Diseases  of  the  Male  Gen- 

ito-  Urinary  Oryatm,  inclwUng  i>yphUit. 
By  W.  H.  VAX  BrREN.  M.D.,  onJ  EI>W.  I.  KEYF.S,  JL  D. 


A  New  Work  on  the  Anatomy,  Pathol- 
ogy, and  Treatment  oflHteate*  of  the  OearitB. 

By  T.  SPEKCEB  WELXS,  M.  D., 

taitmn-In-Onllnary  to  Her  Majett^'a  IIouaxhoM ;  Snr;«nn  to  the  Samarttaa  ItiwpltM  tit 
Women ;  Member  of  the  Uojal  laitliiilloot,  etc.  «<«. 


Chemical  Technology. 


By    RUDOLF   WA6KEB. 

Truulal«a  by  WM.  CROOEKS,  F.R.& 


m  NEff  YOM  MEDICAL  JfliNAL. 

J  AS.  B.  UVXTBR,  M.D..  f*«"*^*- 

Fablished  Monthly.      Volumes  begin  in  Janntry  and  July. 

"  Amonz  ibr  nninaroa*  raoordt  of  Vrdlrlnv  tnd  Un  eoHitcral  nlWKe*  (ni>>ll<hr<]  ik 
AiKprln,  Ui«  iboTC  Jounai  occoplot  •  btjib  ;>u«iik>ii,  Ukd  dCMmdlj  M."— T^U  iUnuvr 

Terms,  $4.00  per  Annum.     Specimen  Copies,  25  Cents. 

THE  JfliNAL  OF  PSYCHOLOGICAL  MEDICINE: 

A  QUARTERLY  REVIEW  OF 

DISEASES  OF  THE  NERVOUS  SYSTEM,  MEDICAL  JURIS-  ' 
PRUDENCE,  AND  ANTHROPOLOGY. 

ronxD  Br 

■WILLIAM  A.  HAMMOND,  M.  D. 

"  A  Qnarterijr  that  does  boour  to  Ibe  prafcMloiM  to  wblcb  It  la  chlrJIj  ■ddrconl.'*— 
jr«w  Tort  Worid. 

Terms,  $5.00  per  Annum.     Specimen  Copies,  $1.00. 

THE  POPOLAUCiTCE  MONTHLY. 

Conducted  \tj  Prof.  £.  L.  Toumans. 
Published  Monthly.    Each  Number  contains  128  pages. 

OPINIONS  OF  THE  PRESS. 

" iTn-*  .• ,  ;  ^'  "     '    '  lit  the  prracTil  day,"— J/ofi'rM/  Catt/U. 

"  It  >i>e  be»c  attempt  at  Juurnahfitu  of  Uir  klttU  aver  iMiSekB 
IbUC" 

"IN  I  .- ™......r»b)r  comtllnlcd."— iV»Bl»7  Jfi»fl. 

"  li  ,  Uir  ngiit  Idea  ba»bc«ii  bapplljr  hit  In  tbr  pUn  of  tbia  u«w  mooilil;.* 
-Ovn,- 

"  A  )<<iirii.ii  mil.  h  pmmlMa  lobeofemloent  value  to  tbecauacur  popular  edacatlon  In 

thif  coumnr."— jr.  y.  Trit>vn», 

THE  POPULAR  SCIfJVCE  MONTHLY  is  publUhi-J  in  a  Ur^e 
txlAvo,  handipmrly  printed  on  clear  type,  Ttrms,  Live  dollars  per  an- 
num, or  Fifty  Cents  per  copy. 

Now  YnrV  M..,|l,n!  .Lnrii  .1  nn.l  rMclinlnrfnl  Jonraal t*  09 

New  V  n.ua' WepklT  Jnimialaf  LilentmrcBetauw. 

7no 

P»ych  WccXlj  Journal HO) 

P»rrli.  1  W.vki;  Jmifiinl  JO  QD 

l*>yrli'  |iularl»clfi>ra  MuiiUiljr,  and  Wcekl;  Journal U  M 

i-.'    i  •Jtimml,  <H  atl  »a«r>,  m«<r  hr  tn  mdtmner, 

RefflitUncw  thiinlil  l>v  mado  bv  piiatal  niuni*}'-ortler  v  ch«ek  lo  the  Publialim^ 
D.  APFLET:K  k  CO.,  M9  and  551  Eroadvay,  K.  T. 


LANE  MEDICAL  LIBRARY 


To  avoid  fine,  this  book  should  be  returned  on 
or  before  the  date  last  stamped  below. 


Ni« 


a'^ 


:6V\ 


.s** 


